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Dear Dean Eberle:
The sixty-fourth annual report of the South Dakota State College
Experiment Station presents the Station's research activities for the
fiscal year ending June 30, 1951. The year's quarterly issues of the
South Dakota Farm and Home Researchcomprisethe first 92pagesof
the report. The pages that follow present a brief statement of the re
search results which were not discussed in the Quarterly.
During the year, eight research projects were completed and fif
teen new ones were approved and started. Farmers, stockmen and
homemakers are taking an increased interest in the work of the Ex
periment Station, as evidenced by the letters of inquiry, the personal
calls, and the attendance at the Field Days at the State College Experi
ment Station and at the substations.
Recognizing this increasing interest in research and the impor
tance of agricultural research to the welfare of the people of South
Dakota, the state government has made available an increase in state
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By J. E. Grafius
SOUTH Dakota grows alarger acre
age of rye than any other state. Sev-cJa t .
eral factors are responsible for this.
First, the farmers want a fall-sown
crop, and in many areas of the state
winter wheat is not hardy enough.
Second, rye is one of the surest pro
ducing crops under South Dakota
conditions. It is an excellent weed
"fighter," makes good palsture and
also functions as a winter cover crop.
Although ryecanbegrown on soils of
low fertility, it is not a "poor land"
crop,and in order to producea profit
able crop, it should be grown on good
soil in a well-managed rotation.
Where the soil fertility is high, yields
of 30 or 40 bushels to the acre are not
uncommon.
Rye differs from other small grains






in one important aspect. It is cross-
pollinated. Therefore, special care
needs to be taken to keep a variety or
strain isolated to prevent pollination
by other rye. One of the main reasons
for the release of Pierre was to make
available a winter-hardy variety of
known origin.
Other Adapted Varieties Lost
One of the first adapted varieties to
be grown in this area was Dakold
which originated at the North Dako
ta Agricultural Experiment Station
in 1902. Dakold was evolved by a pro
cess of natural selection. Another vari
ety, Advance, was developed by selec
tion from "Dean" (a variety similar to
Swedish) at the substation at High-
more, South Dakota, and was released
in 1911. Both Dakold and Advance
have become lost through contamina
tion with other varieties.
Recently in 1945, a variety called
"Emerald" was released by the Min
nesota Agricultural Experiment Sta
tion. This variety performed well in
some areas of South Dakota, but oc
casionally will show appreciable win
ter-killing in the northern part of this
state.
Pierre Rye Composite of 16
Inbred Lines
Pierre rye is the result of a compos
ite of 16 inbred lines isolated from a
population of Dakold and Swedish
origin. The inbred lines making up
the new variety were chosen on the
basisof superior winterhardiness and
top-cross yield performance.^ This va
riety is a synthetic variety in that it is
made up of inbred lines which were
then allowed to cross-pollinate. The
original hybrid vigor has been lost,
but winterhardiness has been re
tained. Pierre is expected to outyield
the better strains of common rye only
when winter-killing is a factor.
Pierre Has High Test Weight and
Is Winter-Hardy
As an indication of relative winter
hardiness, Pierre is compared with
Dakold and Emerald in Table 1. It
should be mentioned that the Dakold
used in these comparisons is of un
known origin, since the original
strain has become mixed with other
rye varieties through cross-pollination.
'Top cross is a term invented by the corn breeders to
describe a progeny test of an inbred line crossed with
an open-pollinated variety.
Table 1. Winter Survival Percentages for Pierre and Two Other Varieties at
Three Locations in South Dakota
1946 1947 1948 1949 1950
% O//o % % %
Brookings
Pierre 100 90 100 100 100
Emerald 100 70 95 100 100
Dakold 100 80 95 100 100
Highmore
Pierre 95 90 100
Emerald 90 60 100
Dakold 90 75 100
Eureka
Pierre 80 50 95 100
Emerald ......70 5 90 90
Dakold — .-..-55 15 95 95
'Did not emerge doe to fall drouth.
Table 2. Yield Comparisons in Bushels per Acre of Pierre With Two Other








Pierre ....41.7' IS.l" 15.2"
luuerakl 41.9 17.2 13.9
Dakold — — 39.7 17.6 10.4
Least significant difference — 1.7 . 1.6 2.0
'Four-year average because of hail damage in 1947.
-Three-year average due to fall drouth in 1949.
••'1950 data not available at time of publication.
Table 3. The Stability of Yield of Pierre and Emerald in Respect to Dakold
Station and Variety 1946 1947 1948 1949 1950 AvJ
Brookings
Pierre
2 + 0 0 +
Emerald 0 + 0 0 +





Emerald 0 0 0 0
Dakold 0 0 0 0
Eureka
Pierre + + + = +
Emerald + 0 0 +
Dakold 0 0 0 0
'0 = no statistically significant increase over Dakold; -|-
^Destroyed by hail.
Tailed to emerge in fall due to drouth.
'From averages in Table 2.
®i950 data not available at time of publication.
= a significant increase; = 3 significant decrease.
Average yields are given in Table 2.
Since yielding ability cannot be meas
ured with absoluteaccuracy, small dif
ferences in yield are not important.
Unle.ss the difference in yield exceeds
the "least significant difference" given
in the table, little emphasis should be
placed on the superiority of one vari
ety over the other.
The stabilityof yield given in Table
3 shows how Pierre performed in re
spect to Dakold. A plus mark indi
cates a significantly higher yield in a
given year. It will be noted that at Eu
reka, where winterhardiness is very
important, Pierre exceeded the so-
called Dakold strain, one of the most
winter-hardy strains, by a significant
difference for the three years for
which data are available.
In addition to having superior win
terhardiness, Pierre has a high test
weight, exceeding the better of the
two other varieties by an average of
1/4 pounds per bushel.
Availability of Seed
Over 4,000 bushels of Pierre rye
were released to the County Crop Im
provement As.sociations in the fall of
1950. Certified seed will be distributed
by these associations in July or Au






By R. F. Wilson
INCREASING INTEREST in Norghum
sorghum as a grain crop has raised
the question as to its value as a live
stock feed. With this in mind a trial
was conducted with growing-fatten-
ing pigs at the South Dakota Agricul
tural Experiment Station during the
winter and early spring of 1950.
Two lots of 10 weanling pigs each
were fed Norghum as the only grain
in the ration, with one lot receiving
ground sorghum and the other whole
.sorghum. They were compared to an
other lot containing a like number of
pigs which received shelled yellow
corn as the only grain. Test weights
on the grains were: corn, 53.5 pounds
per bushel and sorghum, 54 pounds
per bushel. Each lot received, free
choice, a protein supplement consist
ing of two parts tankage, one part soy
bean oilmeal, and one part dehydrated
alfalfa meal. One pound of vitamin
A and D oil (1000 A-400 D) wasadded
to each 400 pounds of protein supple
ment. Each lot also received, free
choice, a mineral mixture consisting
of two parts steamed bonemeal, two
parts ground limestone, and one part
iodized salt.
The results of this trial are given in
the table.
Pigs fed yellow corn made slightly
lessaverage daily gain, thus requiring
a little longer time to reach market
weight, than did the pigs fed either
the ground Norghum or the whole
Norghum. In terms of feed required
per hundred pounds of gain, the corn-
fed pigs required slightly less feed
than did those fed the ground or the
whole Norghum.
Norghum sorghum, either ground
or whole, was fully as palatable as the
shelled yellow corn since the pigs in
all lots ate similar amounts of the
grains.
Should Norghum Be Fed Whole
or Ground When Self-fed?
When the ground Norghum and
the whole Norghum lots are com
pared (see table) it can be seen that it
did not pay to grind the Norghum for
these growing-fattening pigs. The
average daily gain, the average
Norghum Equal to Corn in Feed Value for Swine
Items Compared corn
Number of pigs - 10
Average number days on feed per pig 103.0
Averageinitial weight per pig, lbs 55.2
Average final weight per pig, lbs 224.4
Average total gain per pig, lbs. 169.2
Averagedaily gain per pig, lbs. 1.64
Feed consumed per pig:
Average daily grain, lbs. 5.81
Average dailyprotein supplement, lbs 70
Average daily mineral, lbs. -06
Average daily feed, lbs. 6.57
Feed consumed per 100 lbs. of gain:
Shelled corn, lbs. .354.3
Norghum sorghum (ground), lbs
Norghum sorghum (whole), lbs
Protein supplement, lbs. 43.0










amount of sorghum eaten per day,
and the feed consumed per hundred
weight of gain were nearly equal for
the two lots. Since the average
amount of sorghum eaten per day in
the two lots was about the .same, the
whole Norghum was as palatable as
the ground Norghum. The grain was
ground to a medium fineness.
A considerable number of whole
and cracked kernels passed through
the pigs undigested. Apparently this
had little effect on either the rate of
gain or the economy of gain.
Self-feeding Norghum
Ground Norghum, when fed in a
self-feeder, "fed down" in a manner
similar to that of any other ground
feed. However, with the whole Nor
ghum in the self-feeder, it tended to
run down into the feeding cups
much easier than did shelled corn. In
fact, some difficulty was encountered
in shutting the feeder down enough
to prevent the cups from completely
filling up. Of course full feeding cups
meantthat the pigs could root some of
the grain out on to the ground. This
difficulty in keeping whole Norghum
in a self-feeder is due largely to the
fact that the Norghum kernels are
round and rather smooth. Conse
quently, whole Norghum should be
fed in a fairly tight feeder; otherwise
considerable waste may result, espe
cially when the feeding is done out
side during the winter.
In this trial Norghum compared
very favorably with corn, in fact so
much so that on the basis of the grain
plus protein supplement rec]uired per
100 pounds gain, the ground Nor
ghum had an approximate feed value
of 98.5 percent that of corn, and the
whole Norghum, 98.4 percent. It ex
celled corn slightly in daily gains pro
duced per pig. It is anticipated that a
similar trial will be conducted again
this fall and winter. (Project 85 S.
Leaders: R. F. Wilson, Turner
Wright, Hugh Barnett, Animal Hus









•Note I A minus sign (-) denotes decrease
By W. F. Kumliei
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When thepopulation totals areconsidered bycounties, 48 counties show a decrease and20counties
indicate an increase. However, 6 of these 20 counties showed only nominal increases in population.
AS IN MOST Midwestern and Great
Plains states, a decided popula
tion trend from farm to cityhas taken
place in the last10 years, according to
preliminary returns from the 1950
census. While this decennial trend be
tween 1940-50 is more pronounced
than usual, it really had itsbeginning
as far back as 1920 and has a direct
bearing on the South Dakota school
district situation as it isat present.
During the past 32 years (1918-
1950) a closed rural school movement
has set inparalleling rather closely the
rural farm population trend. Actually
there is a "lag" of one decade. The
peak number (5902) of common
schools was reached in the state in
1918. Since that time an average of 87
rural schools per year, or a total of
2790, have closed their doors to pupils.
Because of the continued farm to
city trends as shown by the 1950 pre
liminary census, it seems unlikely that
either the decline of rural school pu
pils or the closing ofrural schools will
change in the near future. These ten
dencies indicate the desirability of
merging the smaller rural school dis
tricts now maintaining their own high
schools into larger school district sys
tems.
Farm to City Trends
While the totals by counties are not
final as yet, out of 68 South Dakota
counties, 48 showed a net decrease in
population and 20 othercounties indi
cated an increase (Fig. 1). However,
six of this last group showed only
nominal increases, as the average
amount gained in each county was
considerably less than ICQ, which
made the seeming"gains" statistically
unimportant. The question then
arises, why have the 14 remaining
counties made substantial increases?
County totals are meaningful only
when considered in terms of which
cities, towns, or other smaller places,
are involved. An illustration of this
point may be found in Brown county
which gained 2,867 in population be
tween 1940 and 1950. Two towns, in
this county, Aberdeen and Groton,
gained considerably while other
smaller towns and open country lost
quite heavily. The county total, there
fore, when used alone would be mis
leading asto what actually happened.
The net difference between the places
which gained and lost within the
county, is the most important infor
mation to be considered.
What Makes South Dakota
Cities Gain
There seem to be four main reasons
why large gains have been made in
the urban centers and the remaining
rural groupshavelost. The sixlargest
cities in the state (Sioux Falls, Rapid
City, Aberdeen, Huron, Watertown
and Mitchell) have increased mainly
because of natural business growth.
Also stimulating growth are the
reclamation projects, where they are
well advanced in their development.
Huron, and the smaller urban centers,
suchas Pierre, Hot Springsand Belle
Fourche have been influenced by rec
lamation development.
A third factor that may be noted is
that of the tourists' influx into South
Dakota. The towns which have espe
cially felt the impact of tourists' busi
ness have been those in the Black
Hills, such as Rapid City, Hot
Springs, Sturgis, Custer and Belle
Fourche. Naturally, some of the
Consolidated schools give opportunities for cooperative work and more up-to-date equipment





























Table 2, County-Seat Towns
County- County-seat
Cities or towns seat towns 1950 1940 Census increase Percent increase
Classified by size towns increased census census or decrease or decrease
10,000 or over - 6 6 135,778 103,784 -f-31,994 +30.8
2,500—9,999 .... 15 14 63,660 52,414 -f 11,246 +21.5
1,000-2,499 19 13 27,437 24,933 + 2,504 + 10.0
400—999 19 10 13,292 12,509 + 783 + 6.3
Below 400 - 8 0 1,799 2,273 — 474 — 19.2
Totals 67 43 241,966 195,913 46,053*
*Net census increase by town groups; -|- intlicates increase; — indicates decrease.
towns located on the Federal and
State highways have also shared
somewhat from the influence of tour
ist trade.
Still another factor is the counting
of what has heretofore been looked
upon as non-resident students en
rolled in the colleges and universities.
The state's total in 1940 was 642,-
961 (Table 1). By 1950 this total had
increased to 650,029. The urban part
of the state total had increased from
24.6 percent to 33.5 percent, while the
rural group with its two subgroups
had decreased from 75.4 percent to
66.6 percent.
Considering population trends for
the state as a whole, they represent
mostlyshifts in population away from
48 decreasing rural counties and the 6
counties which had only nominal in
creases, in contrast with the 14 coun
ties where urban growth has been
notable.
Tendency Toward Urbanization
This trend toward increased urban
ization impliesa greater need for con
solidation of town and country school
districts. As urban centers increase
their proportion of the total popula
tion and the rural areas decrease, it
becomes more and more difficult for
the latter to build and operate a high
school system that will be adequate
for the changing times.Out of 90con
solidated school districts which once
existed, mostly in the open country or
small towns, only 61 now remain as
"going concerns."
According to census definition, the
urban group includesonly thosecities
and towns of 2,500 population and
over, while the rural group covers all
places under 2,500. Narrowing the
category of "rural" down to its two
subgroups,- it includes rural farmers
who make their living on the soil,and
a second group known as rural non-
farmers, who make their living in
town but reside in the open country.
This rural non-farm group is increas
ing rapidly east of the Mississippi
River and now is expanding west-





The stunting effect of
Mosaic disease on differ
ent kinds of wheat. (1)
hard red spring wheat
(2) dunun wheat, and
(3) winter wheat. Plants
on the left are healthy,
and on the right, diseased.
Note stunting and smaller
number of heads on the
diseased plants at right.
MOSAIC DISEASE
By John T. Slykhuis
Anew menace to wheat produc
tion has heen recognized recently
in South Dakota. In 1949 a s^ious
disease called mosaic was detected for
the first time in several fields of winter
and spring wheat in the south central
sectionof the state. Although this dis
ease has probably been present in
South Dakota for a number of years,
it remained undetected because its
symptoms are so easily mistaken for
the effects of certain other adverse
crop conditions. A similar disease of
wheat has been recognized in Nebras
ka and Kansas where it has caused
severe losses in yield, especially in
1949.
Wheat mosaic is caused by a virus
and gets its name from the yellow
flecks or streaks which it produces in
the leaves, giving them a mottled or
mosaic appearance. It causes stunting
of the plants, reduced seed set, and
MENACES
In South Dakota
shrivelled kernels. In severe cases it
may kill the plants before they head.
Where Mosaic Was Found
Surveys during the summer of 1950
showed that this virus disease of
wheat was present in the southern,
eastern, and northeastern sections of
South Dakota. In some areas in the
south central region nearly every
wheat field contained plants infected
with this disease. The most seriously
affected fields of both winter and
spring wheat were found in Bennett,
Gregory, Lyman, Pennington and
Tripp counties. Only mild infections
occurred in the eastern parts of the
state. These were in widely scattered
localities and mainly in the latest
planted spring wheat fields.
Damage Caused by Mosaic
Although infection was so light in
many of thefields observed that losses
would not be noticeable, other fields
weresoseverely damagedthat the dis
ease has been credited with losses up
to 65 percent of the grain yield. How
ever, such losses did not occur over
large areas but in individual fields,
while other fields a short distance
away frequently suffered only light
infection. It is apparent that the
spread and destructiveness of the dis
ease may be greatly influenced by
local conditions.
How to Recognize Mosaic
The first signs of the disease on
wheat are a yellowish-green streaking
or mottling in the younggreen leaves.
At firstthesesymptoms are difficult to
see, but they become more yellow-to-
white in color and increase in size
until almost the entire leaf may lose
its green color and die. Some of the
stools may die, and in some cases the
entire plant may he killed. Infected
plants may be stunted, or as is com
monly the case, the main stools may
grow to normal height while the
othersmay bestunted.Severely affect
ed stools often do not produce heads.
When heads are produced they often
are short with no seeds, or with a few
shrivelledkernels.Lessseverely affect
ed plants may show the mosaicsymp
toms on the green leaves but little or
no stunting or reduction in seed yield
or quality.
Since other factors such as insects,
adverse soil and weather conditions
can cause symptoms that may be diffi
cult to distinguish from the effects of
mosaic on the plant, it is often neces
sary to perform inoculation tests in
the greenhouse to determine whether
the disease is present.
No Resistant Varieties Known
Experiments performed both in the
greenhouse and in the field have
shown that all of the varieties of win
ter, hard red spring and durum
wheatsgrown in SouthDakota can be
damaged by this disease. The spring
wheat varieties, especially the durums,
are more severely damaged than the
winter wheat varieties.
Barley and oats can become mildly
infected with wheat mosaic, but they
do not appear to be seriously damaged
by the disease. This virus disease of
wheat, which is present in South Da
kota €oes not appear to infect rye.
How Plants Become Infected
It is not definitely known how mo
saic spreads under field conditions.
There are indications that certain in
sects may spread it from other infect
ed wheat plants and, possibly, certain
grasses.
Greenhouse experiments have
shown that plants may become infect
ed with mosaic at any time after emer
gence until heading, but that they be
come infected most readily from the
three-leaf to the jointing stage. The
younger the plants are when they be
come infected the more severely they
will be damaged.
Under field conditions the new win
ter wheat crop can become infected
during the early fall and during the
O INFECTED SPRING WHEAT FIELDS ^>Sv
• INFECTED WINTER WHEAT FIELDS ^
Location of the fields in which mosaic disease of wheat was observed in the summer of 1950. Infec
tion varied from a trace to 100 percent, even between fields tbat were only a sbort distance apart.
following spring and summer. Spring
wheat can become infected during the
late spring and summer.
This virus disease apparently does
not survive in dead or decaying crop
material, but it can and does survive
the winter in living wheat plants that
become infected during the fall.
Throughout the followingspring and
summer the disease can spread to
other winter and spring wheat plants,
and probably to certain weeds. As the
wheat crop matures the virus in the
plants loses its infective power, and it
appears that weeds and young volun
teer wheat plants harbor the disease
until the new winter wheat crop
emerges.
Under field conditions heavy infec
tions have occurred in winter wheat
when the new crop was sown near a
weedy field that had just grown a
heavily infected crop of wheat. How
ever, it appears that volunteer wheat
following a heavily infected crop
may escape abundant infection if all
living wheat and weeds were killed
by a thorough cultivation after the in
fected crop is harvested. The only
heavily infected crops of spring
wheat observed in 1950 were located
near infected winter wheat fields.
Winter wheat appears to become
more heavily infected when sown in
August or earlySeptemberthan when
sown later, while spring wheat, on
the other hand, becomes more heavily
infected, and more damage occurs
when it is sown very late in the spring.
These relationships between the dates
of seeding and amount of infection
correlate with the period of most ac
tive spread, which in 1950 was late
spring, summer and early fall.
Control Measures
More must be learned about wheat
mosaic by means of further field,
greenhouse and laboratory experi-
Continued on page 24
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SINCE MOST FEEDER CATTLE and shceD
are sold to livestock feeders in the
Corn Belt region,South Dakota farm
ers and ranchers have to compete with
producers from other areas in selling
their livestock. In these markets, qual
ity and price are the most important
factors in determining this competi
tive position. In order to compete on
equal terms, the South Dakota pro
ducer must be able to deliver his live
stock to the Corn Belt feeders at the
same price and in the same condition
as the livestock from other states. Ef
ficiency and cost of transportation
from farm or ranch to the feed lots are
therefore of vital importance to live
stock producers.
To gain information about the
methods in which livestock is handled
by the railroads, four case studies of
livestock shipments were made by the
Department of Agricultural Econom
ics at the South Dakota Experiment
Station. In these case studies, cattle
and lamb shipments were followed
through from ranches to the feedlots.
A representative of the Experiment
Station accompanied the shipments to




during loading and unloading, and
the conditions at various feed-rest
stops. The time in transit was also re
corded, with special attention being
paid to the railroads' methods of rout
ing the shipments. The observer trav
elled as the shipper's representative,
but did not in any way interfere with
the handling of the shipments.
Dependability of Train Schedules
Important to Shippers
The first problem facing the live
stock shipper is the availability of cars
when shipments are planned. Closely
connected with this problem is the de
pendability of the railroads' schedules
for arrival and departure of trains,
which is of particular importance to
shippers who are served by branch
lines. On some branch lines no defi
nite train schedules are set, and when
such schedulesare used, they are often
not observed. This often causes the
shipper to load his stock several hours
before departure. Thus, in one in
stance, the shipper was informed that
the train would depart at 12p.m.; but
it did not leave before 10:50 the next





^ More Efficient Methods of Handling
^ Livestock During Transportation Will
Help Increase Returns to the Producer.
morning, a delay of nearly 11 hours.
In noneof the cases did the shipper re
ceive information about the actual
time of departure before loading. On
the main lines, train schedules are
more closely observed, although trains
in these case studies sometimes were
behind schedules.
Poor Routing Prolongs Time
in Transit
Efficient routing is of great impor
tance for shipments from the range
areas of South Dakota to midwestern
markets. Inefficient routing, which
prolongs the time in transit, leads to
greater losses through shrinkage, and
may add to the number of feed and
rest stops which are necessary under
the 28-hour law for interstate ship
ments of livestock.
Unfortunately, connections from
branch lines to main-line trains are
often poor, causing considerable de
lays which make it necessary to un
load livestock for feed and rest stops
only a few hours after the cars have
left the point of origin. Thus, a ship
ment leaving Hermosa, South Dako
ta, at 2:50 a.m., arriving in Chadron,
Nebraska, at 7 a.m., was unloaded for
a feed and rest stop at Chadron. It did
not leave Chadron before 7:45 p.m.
that day. Similarly, a shipment leav
ing Buffalo Gap at 10:50 a.m. arrived
in Rapid City at 2:45 p.m., where it
was unloaded for a feed and rest stop,
leaving II hours later. Since the dis
tance from Buffalo Gap to Rapid City
is only about 50 miles, the 15 hours
which passed before the cars could
leave Rapid City seems excessive. In
this instance the service was slow on
the main line also, making it neces
sary to have another feed-rest stop at
Huron.
Poor connections with main-line
trains are no new problem to livestock
shippers. Unfortunately, no improve
ments in this situation are in sight; in
fact, it is possible that the situation
may become worse. Many railroads
are in the process of changing from
steam engines to diesel engines which
have greater power and are able to
pull longer trains. The trend towards
heavier motive power and longer
trains may cause delays while cars are
held in terminalsto make up the long
er trains. This may penalize livestock
shippers on branch lines but the serv
ice on the main lines should be im
proved.
Time in Transit Excessive
In all of the shipments traced, the
time in transit seemed excessive, most
ly because of delays. One extreme ex
ample was presented bythepreviously
mentioned shipment of calves from
Buffalo Gap, South Dakota, to Slay-
ton, Minnesota, a distance of 465
miles. The total time in transit on this
shipment was 60 hours and 30 min
utes, which gives an average speed of
less than 8 miles perhour.The netop
erating time was 27 hours and 35 min
utes, while major delays and feed-rest
stops accounted for the remaining 32
hours and 55 minutes.
In another shipment of lambs to
South Milford, Indiana, the railroad
company planned to take the cars 30
miles past their destination to be
shipped back the next day. This
would have added another 24 hours to
the time in transit, but fortunately the
local feeder heard that the cars were
arriving and had the routing changed.
On the whole it seemed that the
number of feed-rest stops could have
been considerably reduced by more
efficient routing. This conclusion is
supported by similar studies made by
other states participating in this re
search. The problem is of particular
importance for shipments moving
east through Chicago. The Western
lines terminate at Chicago, and cars
have to be transferred to other rail
roads. This is done by a separate rail
road, The Indiana Harbor Belt line,
which assembles cars for such trans
fers between railroad terminals. Con
siderable time is lost while cars are as
sembled, which often makes it neces
sary to unload livestock for feed and
rest stops at Calumet yards near Chi
cago. Since additional time is used in
assembling cars at the stockyards for
transfer to the eastern railroads, de
lays at Chicago are often substantial.
Conditions at Feed and Rest
Stops Vary
The conditions at feed and rest
stops varied considerably. Some were
entirely satisfactory, providing good
pens with ample space and furnishing
good quality hay. Inothers the condi
tions were less satisfactory. This was
particularly true at a stop made in
Norfolk, Nebraska. Here four cars of
range lambs were unloaded into hog
pens which were only 16 x 32 feet in
size. Because of the crowded condi
tions, the lambs could not bed down,
nor could they reach the water
troughs. Each deck of lambs was fed
half a bushel of corn of which none
was eaten. Consequently these lambs
were without feed and water from
Chadron toCalumet yards, a period of
over 85hours. At Calumet the hay fed
was of such inferior quality that very
little of it was eaten, even though the
lambs were very hungry.
In all other feed and rest stops visit
ed good quality hay was furnished.
However, at onestockyard oneof the
two pens used had no water. At this
yard the buyer was charged for 200
pounds of hay per car, all of which
had been eaten within an hour, sug
gesting that itmight have been advan
tageous to have fed more than 200
pounds. The pens at this place were
wet and muddy and did not seem to
have sufficient drainage. At another
feed and rest stop, 18 lambs broke
through a defective fence, but fortu
nately were recovered by a neighbor
ing farmer.
The railroads seemed somewhat lax
in their observanceof the 28-hour law
on feed andrest stops. The time, inall
cases, was calculated from thetime of
departure to arrival at feed and rest
stations. In many instances there is a
considerable interval between load
ing and departure, and similarly be
tween arrival at feed and rest stops
and unloading.
This is illustrated by the following
table of feed and rest stops in the ship
ment of lambs from Hermosa to
South Milford, Indiana:
Time Interval Spent inandBetween Rest Stops in Shipments ofLambs
From loading
to unloading
pjgjg in feed pens
Chadron, Nebr. 18
Norfolk, Nebr. — —80
Proviso-Calumet, Illinois - 39
SouthMilford, Ind. (destination) 5
In pens In pens Total




At Chadron the lambs were held in
the cars for nearly 4 hours before un
loading and 3 hours after reloading.
At Norfolk the lambs were kept in
the pens llYi hours before feeding
and were loaded back in the cars 5
hours before departure. The long
delay before unloading at Calumet
was caused by slow service on the
transferring line from Proviso to Cal
umet, a distance of about 30 miles.
Another factor which causes con
siderable loss to shippers is the han
dling of cars which do not make direct
connections with through trains. If a
feed and reststop isnot required, such
cars frequently are not unloaded, and
the livestock may be left in the cars for
several hours. Thus, four carloads of
cattle and lambs at one station arrived
at 7 o'clock in the morning when the
temperature was 32° and were left
standing on the tracks all day in the
sun in a temperature which rose to
85° during the day. Suchhandlingex
poses livestock to colds and shipping
fever.
Variation in Rates for Feed
and Handling
The charges for feed and handling
vary to a considerable degree at differ
ent stockyards. Few of them give
shippers a full account of the various
charges made. Thus, the shipper has
to accept the bills presented to him by
the railroads without being able to
evaluate the rates charged. An exam
ple of the variation in rates among
different yards is given by the table
below of the charges made at feed
and rest stops in a shipment of four
cars of lambs:
Charges Made at Feed and Rest Stops in Shipment of Lambs
Chadron, Nebraska Norfolk, Nebraska Calumet, Illinois Price
800 lbs. of alfalfa $20.00
Service charges 3.96
Total $23.96
800 lbs. of alfalfa $17.00 4 bu. of corn $12.00
Feeding and watering 7.16 Feedingand handling 6.64
Unloading and loading 5.52
Total $29.68 Total $18.64
Sustaining Rations in Transit in Livestock Shipments
At first
feeding station s'Type of Livestock f i st ti
Cattle and beef types of range calves 200 lbs. of hay
(for each car)
Sheep and goats (for each deck) 200 lbs.of hay
Lambs and kids (for each deck) 100 lbs. of hay
At second and
ubsequent feeding stations
300 lbs. of hay
300 lbs. of hay
150 lbs. of hay
According to a statement of policy
dated September 23, 1949, by the Sec
retary of Agriculture, the amounts of
feed considered as sustaining rations
in transit are those given in the table
above.
Shrinkage Most Important Item
in Total Shipping Costs
The case studies were too few in
numbers to furnish valuable data
about shrinkage losses. The figures
for shrinkage on these cases varied
from 6.8 percent for a shipment of
calves which covered a distance of
465 miles to 12.2 percent for a ship
ment of yearling steers which covered
about 750 miles. These figures are
somewhat misleading because the
stock in all cases had been off feed
and water before weighing at origin.
Thus a considerableshrinkage had al
ready occurred before the first weights
were taken. However, shrinkage still
remains the most important element
in total shipping costs. In thesecases it
varied from 69 to 80 percent of the
total transportation costs. It is, there
fore, of great importance to livestock
shippers that serious efforts are made
to reduce such losses in transit.
The importance of the losses
through shrinkage is shown in the
following tables of transportation
Costof Transportation for Lambsfrom Hermosa, S. Dak. to South Milford, Ind.










ping costs per Shrinkage
Death cwt. (including as percent-
losses shrinkage and age of total
per cwt. death losses) shipping costs
Costof Transportation for YearlingSteers.Kilgore,Nehr., to Montecello, Iowa.
Basis Loading Weights
Average Freight Feed Percent shrinkage cwt. (includ- centage ot total
price per cwt. rate per cwt. costs per cwt. shrinkage per cwt. ing shrinkage) shippingcosts
$21.65* $.581 $.026 8.7 $1,883 $2.49 75.6
•Prices are based on midpoint for good (500-800 pound) steers, and for good to choice lambs at Omaha, for the




Cost of shipping costs per as per-
shrinkage c t. (includ- centage of total
per c t. ing shrinkage) shipping costs
Some of the Problems Can Be Solved
Some of the problems confronting
the livestock shipper can be solved
without greatly added cost. First of
all, the shipper should be notified
about the arrival of the cars. This is
donebysome railroads but not byall.
Another factor which might help is to
stress that livestock is a perishable
commodity and should be handled as
such. There should also be a closer co
operation between livestock shippers
and the railroads in devising sched
ules of train arrivals and departures
on branch lines, so that the shipper
knows when his stock is going to be
forwarded, how it is routed, and
when it can be expected to arrive at
destination.
The railroads at present are facing
some difficult long range problems,
which have carried over from the war
years. Introduction of diesel engines
has made it possible to speed up the
service on the main lines, but may
cause delays for shippers on branch
lines because cars are waiting at ter
minals while the longer trains are as
sembled. The service could, perhaps,
be improved by introduction of small
er units on the branch lines, which
would give more frequent service
without greatly added costs. This has
already been done on some railroads
in passenger service. (Project 176.






DOES A Wanm fia/m PAY?
By Emery Bartle
ON MANY DAIRY FARMS ill the North
Central States it has been rather
common practice to provide only open
sheds for yearling heifers during the
winter months. It is well known that
they eat more than heifers kept in
warm barns and for this reason some
dairymen believethat they grow more
rapidly. While this may be a very
good practice, there were two ques
tions which could be raised regarding
it. The first was whether the animals
in the cold shed made as good growth
and showed as good physical appear
ance as those housed in a warm barn.
The second was whether the extra
feed fed those housed in the cold barn
costs more, over a period of years,
than a good barn would cost.
This work has been carried out at
the South Dakota Experiment Station
during three winter seasons,from No
vember 1 to April 1. Since the results
are similar, only those obtained for the
1949-50 season will be discussed here.
The 16 yearling heifers selected for
the trial consisted of 8 Holsteins, 2
Brown Swiss, 2 Guernseys and 4 Jer
seys. They were divided into two
groups of eight which were as nearly
alike as possible with respect to breed.
S 10 IZ J4 /h 18 zo Z2.
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Table 1. Results of Housing Heifers in a Cold Barn and in a Warm Barn
Warm barn
Number of heifers - 8
Hayconsumed daily perheifer 17.2
Hay consumed per pound of gain - 2/ .0
Silage consumed per pound of gain ....31.5
Initial weight (average) 625
Final weight (average) 721
Gain in weight 96
Daily weightgain per heifer (lb.) - 0-63
Percentage gain in weight — 15.3
Percentage gain in height - 5.6
Percentage gain in chest circumference 6.9
age andsize. Onegroup was placed in
a warm barn and the other in a cold
barn.
The barn referred to as the "cold
barn" was not as cold as the usual
open shed. This barn was originally
built for dairysires and was equipped
with steel pens and a concrete floor,
but had no insulation. The doors were
kept open at all times except when
blizzard conditions prevailed. The
"warm barn" was insulated and was
also considerably warmer because of
the larger number of cattle in it. Aver
age temperatures in the two barns for
the entire period were 27° F. for the
cold barn and 41° F. for the warm
barn—or a difference of 14° F. How
ever, the temperature difference was
considerably greater than this during
the coldest weather.
Both groups of heifers were fed 20
pounds of corn silage per head daily
and were allowed to consume as
much brome-alfalfa hay as they de
sired. No grain or minerals, other
than block salt, were fed at any time
during the experiment. On the same
dayof eachweek the haywasweighed
and the amount consumed was deter
mined. The heifers were weighed
weekly and measurements were
made of heart girth and height at
withers.
Heifers in Cold Barns Eat More
Gain Less
Heifers in the cold barn ate 5.2
pounds more hay per day than those
in the warm barn (Table 1), but even
though they ate 43 percent more hay,
they failed to gain as much. The aver
age gain for those in the cold barn
was 96 pounds compared to 157
pounds for the group in the warm
barn. These differences were also very
striking when calculated in terms of
the pounds of hay consumed per
pound of gain. Since the amount of
silage fed was kept the same for each
group, the differences in pounds of
silage per pound of gain were some
what lessthan for hay.
The graphs show the effect of tem
perature changes on the amount of
hayconsumed and the rateof gainsin
weight. (Gainsin chest circumference
and height were similar to those in
weight.) About the ninth week of the
trial the temperature dropped sharply
and remained at fairly low levels dur
ing the next 10 weeks. There was a
marked increase in the amount of hay
consumed by the heifers in the cold
barn during this period while those in
the warm barn did not seem to have
much increase in appetites. This
greater amount of hay consumed did
not show up in greater gains—in fact
there was a period of three weeks in
which no gains were made by this
group while those in the warm barn
continued to gain at a steady rate.
Extremes of Temperature Affect
Amount of Feed Consumed
A comparison of the temperature
charts shows a lower temperature in
the "cold," uninsulated barn and a
greater variation week by week in
temperature than in the warm barn.
These weekly temperatures were ob
tained by averaging the daily high
and low readings. It is therefore evi
dent that the daily fluctuations were
actually much greater than these
Preliminary Census Reports
ward, especially in the more urban
ized sections.
While the trend toward urbaniza
tion is increasing in most states
throughout the nation, it is also true
that in the larger metropolitan areas,
there has been a pronounced move
ment of population in business and
residential groups into suburban terri
tories around these large centers rath
er than locatingwithin the city limits.
County-seatTowns Growing
A rather significant trend has taken
placeamong the 67county-seat towns
in the state which may affect the pro
posed reorganization of school dis
tricts(Table2). Amongthe six largest
cities, there has been a total increase
of 31,994 in population which repre
sents 30.8 percent increase since the
1940 census. Within the smaller urban
places, 15 outof 19 increased a total of
11,246, or 21.5 percent. Out of 19
places in the medium-sized groups
(1,000-2,499), 13 of the 19 cities in-
charts show. These extremes in tem
perature may have animportant influ
ence on the amount of feed consumed
and the rate of gain.
As was mentioned previously,
these results are, in general, similar to
those obtained in the trials carried out
during the two previous winter sea
sons. It can be concluded, therefore,
that yearling dairy heifers will make
more rapid gains and consume less
feed when kept in warm barnsduring
the winter seasons in South Dakota
than when housed in open, cold
sheds. (Project 153. Leader: Emery
Bartle, Dairy Husbandry Depart
ment.)
Continued from page 8
creased in size, showing a gain of 10
percent.
In the so-called minimum-sized
towns (400-999), 10 out of 19 cities in
creased 6.3 percent. The eight county-
seat towns of below 400 population,
lost 474 people, showing a decrease of
19.2 percent. Summarizing, it may be
noted that within the total of 67 cities
and towns which are county seats, all
but the group below 400 have gained.
County-seat towns may become a log
ical location for consolidated school
districts in the future.
There are now at least 5,000 rural
elementary school pupils attending
either independent or consolidated
schools and nearly 12,000 high school
pupils. Usually the teaching .staff of
such schools are better qualified, have
more up-to-date ec]uipment with
which to work, have a greater choice
of courses to offer, including voca
tional training, and a far greater
chance for socialization. (Project 64.
Leader: W. F. Kumlien, Rural Soci
ology Department.)
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BREEDING
By S. A. McCrory
Prospects are bright for new apple
and pear varieties for South Da
kota.
One apricot variety was selected in
1950 from an orchard of 2000 trees.
With the selecting completed, the
plants have heen removed from this 8-
acre apricot orchard, and a golden
fruit-bearing tree, named Sunshine,
was released so that it could be plant
ed in orchards and home gardens
throughout South Dakota. This is the
way a t|uality fruit is developed for
South Dakota in the fruit breeding
program conducted at the Experi
ment Station.
Fruit Breeding Oldest Active Project
Shortly after the establishment of
the Experiment Station, this fruit
breeding project was started. At that
time (1895), the varieties of fruit
available to the public were developed
for climatic conditions quite different
from those common to South Dakota.
As a result many early plantings
failed because they lacked the neces
sary hardiness. To overcome this, a
plant importation program was start
ed and a great collection of fruit
plants was assembled from areas
where climatic conditions were simi
lar to our own. Unfortunately, these
plants were lacking in quality but of
fered much as breeding stock.To ob
tain quality, they were crossed with
high quality fruits.
Laboratory technician taking out tubes of pollen
which have heen under refrigeration for a year.
Exchange of Pollen from Other
States Aids Breeding Work
To protect these high-quality plants
from severe temperatures, they are
planted in small tubsand moved into
storage for the winter. More recently
a cooperative arrangement has per
mitted an exchange of pollen from
states where plants can he grown
without protection. By using air trans
portation and refrigeration, pollen
can becarried for a long period. In the
spring of 1950, apricot pollen that had
heen carried under refrigeration for
two years was used in crosses with
hardy Siberian apricots growing in
the orchard at Brookings. This not
onlyreduces cost materially, but offers
a wider range of varieties for crossing.
These plants, called seedlings, are
tested as to their quality, productive
ness and hardiness in a seedling or-
chard. Unfortunately only a small per
centage are of a quality good enough
to be selected, and the remainder are
pulled out and destroyed.
Fruit Breeding a Long-Time
Program
Many years are required to carry a
tree from seed to bearing age. Several
more years are required to properly
evaluate a selection after it first bears
fruit. At present, selections are being
made from an apple seedling planting
made in 1939. From this, 69 selections
were made in the 1949 season and
more are being selected this year.
These are given a number which is at
tached to the tree and a written de
scription is kept as an office record.
For a second test, these numbered
selections are grafted and planted
under orchard conditions for a more
detailed observation. If they survive
this, propagating wood is then sup
plied to commercial nurseries who
make them available to the public.
These Apples to Have a
Name Someday
An exceptionally good cooking
apple for pies and sauce is D-35, a late
summer apple, greenish-yellow in
color with red stripes. D-36 is a large
attractive apple that is a good cooker,
but is not so good for eating raw. An
apple that is just "schoolboy size" to
go in his pocket or lunchbox, is the
D-41, an attractive red apple of med
ium size that keeps until December.
Another apple of exceptionally high
quality for eating raw is the D-44. It is
shaped like a Delicious apple, but is
much smaller in size. Like the Deli
cious, it is a poor cooking apple.
These apples will be given a second
check in the field. It may take from 6
to 10 years before any will be named
and released to the public.
A few pears, as well as apples, have
been selected, one of which offers
much promise. Work of a similar na
ture is also under way with cherries
and sandcherries. (Project 1. Leader:
S. A. McCrory, Horticulture Dept.)
Mosaic Disease Menaces Wheat In South Dakota
Continued from page 11
ments before reliable control meas
ures can be formulated. However,
present preliminary evidence indi
cates that certain simple measures
may be helpful. The following pre
cautionary measures are suggested to
reduce the menace of mosaic in those
areas in which the disease occurs.
Weeds and early volunteer wheat in
stubble fields where mosaic was pres
ent should be destroyed by a thor
ough cultivation before the next win
ter wheat crop is allowed to volunteer
or is sown in the same or nearby
fields.
It is advisable to avoid unnecessarily
early sowing of winter wheat where
mosaic is a menace, especially if
neighboring wheat stubble fieldshave
not been cultivated thoroughly to kill
plants that may harbor the disease.
If spring wheat is to be sown near
a winter wheat field that is heavily in
fected with mosaic, it should be sown
as early as is practical in order to re
duce infection during the earlier
stages of growth. (Project 204. Lead
er: John T. Slykhuis, Plant Pathology
Department.)
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A Mixture of Five Selected and
Tested Strains of Bromegrass
Left: Demonstrating the palatibil-
ity of one of the five strains of
bromegrass making up Home
steader. Livestock grazed the strip
on the left in preference to the
bromegrass, Lincoln, on right.
Below: Harvesting Homesteader
bromegrass. Seed yield is high.
That Have Proved Their Worth
in South Dakota Over the Past
40 or 50 Years
HOMESTEADER Bromegrass
By J. G. Ross
Bromegrass is the most popular and
one of the most productive grasses
for both hay and pasture in the eastern
part of South Dakota. In spite of its
well-known ability to yield and its pal-
atability to livestock, there are still a
great many low-producing pastures
and haylands which would yield a
great deal more if this grass were to re
place the inferior grass now used.
There is also a real need for the inclu
sion of more grass in rotations than is
being used at present, if the productiv
ity of our soils is to be maintained.
Seed used for making new seedings
and for renovatingpresentgrasslands
should be available from fields of
known adaptability existing in this
state, and not imported from northern
or southern areas as sofrequently hap
pens at present. The existing named
varieties of bromegrass, such as Lin
coln, originated from old fields in
other states, and have demonstrated
value in that particular soil and cli
mate where they were selected. South
Dakota conditions are difierent, and
for that reason these varieties will not
give the same results as where they
were originated.
Old Fields Provide Seed Source
for New Variety
There are fieldsof bromegrass in the
state which have proved their worth
under South Dakota conditions
through 40 or more seasons. These
fields, established by pioneers in grass
farming, could provide a valuable
source of seed adapted to the rigors of
our climate. Up to the present, no de
pendable and recognized source of
adapted seed has been available. With
the purpose of providing such a
source, 16 of the old fields were locat
ed and their seed evaluated. After
thorough field testing, five strains
were found to be superior in forage
yield, seed production and palata-
bility.
These strains originated from the
farms of Howard Cutler of Clare-
mont; R. B. Hill of Huron; Mitchell
Brothers of Houghton; E. G. Sander
son of Aurora, and Percy Wallace of
Britton. The original plantings were
made on these farms 40 or 50 years
ago, in many cases by the original
homesteaders on this land.
The seed of these five strains has
been put together to form the new
variety. Homesteader.
Forage Yields of Homesteader
Exceed Lincoln and Canadian
Forage yieldsof Homesteader, com
puted from the yield of these strains,
and compared with the yields of Lin
coln and Canadian Commercial are
shown in Table 1.
The 5-year average yield per acre
from 1946-1950 for Homesteader is
1.29 tons which is slightly above that
of Lincoln at 1.25 tons per acre for that
period. Canadian Commercial yield
ed 1.14 tons which is probably signifi
cantly lower. When in mixture with
Table 1. Forage Yieldsin Tons per Acre of Bromegrass Varietiesat Brookings, South Dakota
Brome alone
1947 1948 1949 1950 Ave.
Brome-alfalfa mixture
1947 1948 1949* 1950» Ave.
Homesteader 2.78 1.65 .94 .37 .70 1.29 3.97 5.35 3.19 1.85 2.24 3.32
Lincoln 2.66 1.70 .87 .49 .55 1.25 3.24 5.72 3.25 1.47 2.11 3.16
Canadian Commercial , 2.64 1.30 .83 .41 .60 1.14 3.92 5.02 3.30 1.92 1.99 3.23
*Only one cutting harvested.
Table 2. Seed Yields of Bromegrass Varieties in Pounds per Acre at Brookings in 1950






209 809 626 6
83 690 437 6
259 83 1 689 7
Table 3. Hay Yields of Bromegrass Varieties in Tons per Acre at Brookings in 1950
Brome alone Brome-alfalfa mixture
Without With* Without With*
fertilizer fertilizer fertilizer fertilizer
Homesteader .71 2.43 2.24 2.43
Lincoln 55 2.46 2.11 2.41
Canadian Commercial 60 2.18 1.99 2.33
alfalfa, the yields of forage were al
ways definitely higher. The fall of? in
yield as the stand becomes older, so
evident with grass alone, is not shown
when grass and alfalfa are grown to
gether. The average yieldsof the mix
ture for the same 5-year period were:
3.32 tons for Homesteader, 3.16 tons
for Lincoln and 3.23 tons for Cana
dian. Homesteader is again slightly
superior.
Yields More Seed Than Lincoln
Seed yields in 1950, with and with
out nitrogen fertilizer, are shown in
Table 2.
With the applicationof ICQ pounds
of nitrogen in the form of ammonium
nitrate, the seed yieldof Homesteader
was 809 pounds compared with 690
pounds for Lincoln and 831 pounds
for Canadian Commercial. Without
fertilizer, however, the seed yield of
Lincoln is approximately one-third
less than that of Homesteader. When
grown with alfalfaand fertilized with
100 pounds of nitrogen. Homesteader
yields 674 pounds of seed; Lincoln,
663; and Canadian Commercial, 738.
Without fertilizer, the yields are only
slightly lower, with the exception of
Lincoln which yielded 226 pounds
less than when fertilizer was applied.
The effect of the availability of nitro
gen on forage yield is illustrated in
Table 3.
Nitrogen Needed
The application of 100 pounds of
nitrogen and the presence of alfalfa
had about the same effect in increas
ing the yieldof hay.In general,Home
steader has yielded a great deal more
seed than Lincoln, and as much, or
more, forage under all treatments.
The high seed and forage yield ob
tained when the grass is grown with
alfalfa indicates that the alfalfa is sup
plying a cheap form of nitrogen.
The results of this experiment em
phasize the fact that highyields of this
variety are dependent upon good
management of the grassland, which
includes the provision of a large
amount of available nitrogen. With
out supplying nitrogen after the first
crop year, this variety, in common
with other bromegrass, cannot be ex
pected to yield outstandingly. Nitro
gen may be supplied either by fertil
izer, or by including alfalfa in the
seeding.
Homesteader More Palatable
In most instances, strains making
up this variety have shown greater
success in obtaining stands at sub-sta
tions located at Highmore, Cotton-
wood, Eureka and at the main experi
ment station at Brookings than has
the Lincoln variety. Homesteader has
as many leaves as Lincoln, and its
leaves are ecjually as disease free. In
tests with cattle and sheep, the strains
making up this variety were marked
ly more palatable than Lincoln, as
shown in the illustration where one
of the component strains in the fore
ground is severely grazed, while Lin
coln to the right has been grazed very
little.
Availability of Seed
Twenty thousand pounds of this
seed were harvested from the strains
making up Homesteader in 1950.
This seed has been composited to
form the variety. Homesteader, and
will be distributed to the County Crop
Improvement Associations in time for
seeding in the spring of 1951. (Project
182. Leaders: J. G. Ross, W. W. Wor-
zella, C. J. Franzke, Agronomy De
partment.)
The Harbin strain of "Chinese" elm is becoming a Great Plains "toughie." A selection recently made
by the workers of the South Dakota Experiment Station is a tree that matures and drops its leaves
early like other well-adapted trees. Opposite page: A fault of most Chinese elm is that it continues to




By Marcus A. Maxon
Although brought into this coun-
^try quite recently (1905), the tree
we know as Chinese elm has become
South Dakota's most important tree
for shelterbelts.Thousands of trees are
started each year, for it is both hardy
and drouth resistant, as well as rapid-
growing and free of pests and serious
diseases. Its rapid climb to popularity
has suffered a series of checks follow
ing severe test winters, which dam
aged many trees and led to a study of
the cause of these losses. The tree
known as Chinese elm in this region
is Ultnus pumila, an Asiatic elm
found in eastern Siberia, Northern
China and Turkestan.
The great demand for stock led to
the importation of seed in quantity
from many sources, much of it com
ing from the southern portion of its
range in China. The resulting seed
lings were not of uniform hardiness
and were not suited to our climate. In
addition another elm, Ultnus parvi-
folia, which is a native of Central
China, Korea and Japan, was con
fused with the above species. This
elm, correctly called Chinese Elm, is
an important tree in the south, in
Texas and along the Gulf Coast. In
order to clear up this confusion of
common names, it has been recom
mended that the name Siberian Elm
be given to the species which we call
Chinese Elm; this would give a better
idea of its native range as well as im
plying its greater hardiness in the
north.
The two elms which are called
Chinese elm are easily differentiated.
The true Chinese elm is nearly ever
green and flowers and fruits in the
fall; while the Siberian elm, although
frequently remaining green until
severe frosts, is not evergreen and
flowers and fruits in early spring.
This confusion of the species has been
cleared up in the north where the
Chinese elm is too tender to survive
long.
Wide Range in Hardiness of Strains
From Different Geographical Areas
The Siberian elm has such a wide
range that considerable variation ex
ists in the strains obtained from differ
ent areas. Dr. N. E. Hansen warned
against the use of stock grown from
seed obtained from China and recom-
mended that seed be obtained from
the northern portions of its range in
Manchuria. He mentioned the abun
dant use of the tree as far north as
Harbin, which has about the same lat
itude as Aberdeen, South Dakota.
Nevertheless, the great demand led to
the use of any seed stock obtainable.
In the northern Great Plains, this led
to trouble as the tender strains killed
out following severe winters. The
drastic test winters of 1940 and 1942
wiped out thousands of these trees.
This underlined the necessityof using
hardy strains adapted to northern
climates.
In Manitoba, Canada, the widely
known plantsman, Mr. F. L. Skinner,
wrote, "Ulmus pumila has given us a
very vivid illustration of the differ
ence in hardiness of geographical
strains. In 1940, a nursery row 100
yards long had three-quarters of its
length planted to this elm grown from
seed secured from Harbin, Man
churia, and the balance of the row
was planted to a strain that had been
hardy for a number of years in south
ern Manitoba and was bearing seed
there. In September 1942, the temper
ature went down to zero, and during
the following winter we had tempera
tures of -50 and -55° F. In the spring
of 1943, the Ulmus pumila from Har
bin was alive to the tips of the branch
es, while the other strain was killed
out, root and branch." At the Domin
ion Experiment Station, Morden,
Manitoba, Dr. Leslie noted the same
occurrence.
Harbin Strain Judged Superior
Becauseof Early Maturity in Fall
These reports led Dr. Leon Snyder
to obtain a number of strains in 1944,
These were planted out in the open
side by side and observed for growth
habits and hardiness. Three main
strains were tested: the Harbin Strain
from Manchuria, obtained from a
Manitoba nursery, the Meyers strain,
also from Manchuria, carried by a
North Dakota nursery, and a strain
secured from Washington State via a
South Dakota nurseryman.
The three grew well, and by 1950
had reached a height of 15 to 20 feet.
The Meyers and Washington State
strains remained green until severe
freezing weather killed the leaves.
The Harbin strain was distinguished
by its early maturity; leaves turned
yellow or brown and limbs of the
trees were bare by the middle of
October.
In the spring of 1950, the three
plantings had their first real test when
late snows and frosts continued far
into May. The buds on most trees ex
panded early and were repeatedly
frozen. Two of the strains leafed out
only at the tips of the branches and
were thin and open during early
spring. They bore little seed for the
flowers were blasted. The Harbin
strain developed later, was full of
leaves and bore abundant seed. It was
possible to tell which was the Harbin
by the thickness of the foliage alone
throughout most of the season.
A seed source of Harbin elm is
needed so that nurseries may secure a
stock of it. The plantings which had
been made were isolated by removing
all the other elms in the fall of 1950.
Seed will he saved from the remain
ing Harbin elms and a larger stock
worked up for nurserymen. (Project






By C. W. Carlson
Keeping up with the most re
cent developments in the nu
trition of turkeys is an intriguing
field of research. In the light of
new findings, it is entirely possible
that diets to be used for turkeys in
the future will be greatly different
from the ones used last year or the
ones recommended today. The lat
est findings have to do with using
antibiotics, such as those used in
human medicine, in our turkey
feeds.
An antibiotic is a substance pro
duced by one living organism
which is capable of killing another
living organism. Many antibiotics
are now beingsynthesizxd by using
microorganisms or molds and are
available in concentrated forms for
use in livestock and poultry feeds.
The question is "Are they of any
practical importance to the turkey
raiser.?" An experiment was con
ducted last year in which both
adult and young turkeys were
given Animal Protein Factor sup
plements^ containing aureomycin
(an antibiotic) in an attempt to get
some of the answers to this
cjuestion.
Aureomycin and Vitamin B12
Added to Turkey Hen Diet
Turkey raisers realize that hatch
ing all of the eggs which they re
ceive from their breeder hens is a
very cliiBcult problem. It isestimat
ed that a hatch of 55percent of the
eggs set is about average for the
country as a whole. Since vitamin
Bi2 has been shown to improve
hatchability of chicken eggs,A.P.P.
L-\.P.P. - 2G and A.P.P. - 5 respectively, supplied
through the courtesy of Dr. E. L. R. Stokstad, Led-
erle Laboratories, Pearl River, N. Y.
supplement 2-G, which contains vita
min Bi2 and aureomycin, was added
to two turkey breeder diets to test for
itspossible effect on hatchability. Four
pens, each composed of 25 Broad
Breasted Bronze bens and two toms
of the same variety were used. Toms
were rotated among the pens at
weekly intervals. The eggs from these
pens were set in the incubator at
weekly intervals for 16weeks.
Table 1. Hatchability of Fertile Eggs
Pen Supplement to basal diet* Percent hatchf
1 Synthetic riboflavin @ 1 mg.
per lb. 77.4
2 Synthetic riboflavin +
A.P.F. supp. 2-Gt 75.4
3 5% Dried whey T 5%
dried buttermilk 74.3
4 5% Dried whey "F 5% dried
buttermilk -b A.P.F. supp. 2-G 75.3
•The basal diet was composed of ground yellow corn 40,
ground oats 30, wheat standard middlings 10, soybean
meal 10, meatscraps 3, alfalfa meal 3, steamed bone
meal 3, salt (containing K1 and Mn O2) '/2, and fish oil
(750 A—400 D) '/;%
t-Average of sixteen weekly hatches
il.ederle Animal Protein Factor Feeding supplement 2-G
@ 1 gal. per 1000 lbs.
No Increase in Hatchability
of Turkey Eggs
The results, as shown in Table 1,
indicate that A.P.F. supplementation
was of no value in increasing the
hatchability of fertile eggs. Data on
growth and mortality of poults
hatched from these pens indicate that
there may have been some carry-over
effect, however, from the amount of
vitamin Biu and possibly aureomycin
which the hens transmitted to their
eggs. Shown inTable 2are the results
when all of the turkey poults from
two hatches were fed a typical turkey
starterdiet. It isapparent that in each
instance where A.P.F. was added to
the breeder hen diet (Pens 2 and 4),
the poults weighed more and fewer
of them died. This turkey starter con
tained a low level (0.1%) of A.P.F.-5.
50 Percent Increase in
Growth of Poults
In succeeding growth trials (8-16
poults per lot) a higher level (0.5%)
of A.P.F.-5 was added to the starter
diet. The weight differences due to
source of the poults then disappeared.
To be noted from the results in Table
3, in comparison with those in Table
2, is that growth in the latter experi
ments was approximately 50 percent
greater.
This considerable increase in
growth rate isattributed principally to
the larger amount of aureomycin
added to the diet. In the first instance,
thepoult's starter diet was sufficiently
low in aureomycin and vitamin B12 to
allow the effect of the hen's diet to be
expressed in thegrowthrateand mor
tality of the poults; in the latter in
stance the starter diet contained such
an abundance of vitamin B12 and
aureomycin that the effect of the hen
Table 2. Growth and Mortality of Progeny to 3 Weeks on a Typical Turkey Starter Diet*
Hatch No. 6 Hatch No. 8
No. of Percent No. of Percent
Hen Pen No. Grams poults mortality Grams poults mortality
1 222 65 16.9 207 54 16.6
2t 234 56 8.9 217 49 14.2
3 238 43 18.6 216 35 20.0
4t - 246 43 U,6 241 48 12.5
•This diet contained ground yellow corn 21, ground oats 10, wheat standard middlings 8, alfalfa meal 5, soybean
meal 35, fish meal 5, meatscraps 5, dried whey 5, limestone 2, steamed bone meal 2, fish oil (750 A—400D) 'A,and
salt mixture '/a. supplementedwith A.P.F. — 5 (g 0.1% and niacin, 8 milligrams per pound.
tThese hens received A.P.F. supplements.
Table 3. Growth of Progeny to 3 Weeks on a





•These hens received A.P.K. supplements.
Table 4. Growth of Progeny to 3 Weeks on a








•This diet contained ground yellow corn 20, ground oats
10, wheat standard middlings 8, alfalfa meal 5, soybean
meal 50, limestone 2, steamed bone meal 4, fish oil
(750 A—400D) '/2. and salt (containing KI and Mn.
O2) Vi, supplemented with A. P. F. —5 @ 0.5% and
niacin, 8 milligrams per pound.
+These hens received A.P.F. supplements.
diet on poult growth was masked.
From the results shown in Table 4,
it can be noted that even when the
poult starter diet was devoid of ani
mal Protein (no meatscraps, fishmeal,
or dried whey) but contained a high
level (0.5%) of A.P.F. - 5, similar re
sults were obtained.
Bi2 and Aureomycin of Value in
Starter Diets
It appears probable therefore, that
supplementation of vitamin B12 and
aureomycin to the diet of the turkey
hen isof no practical value, since there
was no effect on hatchability, and
since sufficient amounts of vitamin
Bi2 and aureomycin can be added to
the poult starter diet to overcome any
effect of a deficient hen diet. The tre
mendous response in poult growth
which can be obtained from aureo
mycin supplementation is remark
able, to say the least, and much re
mains to be learned about the possible
application of these findings for the
poultryman in actual practice.
Results from other experiment sta
tions together with those presented
here show that antibiotics such as
aureomycin, penicillin, terramycin
and streptomycin can be used to ad
vantage in the turkey starter diet.
It is not apparent as yet that a "so-
called" immunity will develop to
cause detrimental results after repeat
ed use of the antibiotics, nor do we
know exactlywhat amounts should be
included in the diet. (Project 96. Lead
ers: C. W. Carlson, Wm. Kohlmeyer,
D. G. Jones, Poultry Husbandry De
partment; A. L. Moxon, Station
Chemistry Department.)
Rye Needs Nitrogen
Frequently a rye crop may make
what appears to be a good growth, but
grain yields will be low. These low
yields may be due to low soil fertility.
Rye needs a good supply of avail
able nitrogen for maximum yields.
For example, a 30-bushel crop of rye
takes from the soil about 50pounds of
nitrogen and 18pounds of phosphoric
acid. On soilswhich are low in phos
phates, phosphorus should be includ
ed in the fertilizer at seeding time.
For spring application,a straight ni
trogen fertilizer (from 80 to 100
pounds of ammonium nitrate per
acre) may be applied as a top dressing




" 'f you expect to get your cottons
..really clean in hard water, you
should use softeners in your rinse
waters as well as in your wash
water.
This is one of several observa
tions made by the Home Econom
ics and Station Chemistry depart
ments in an attempt to help South
Dakota homemakers get the clean
est wash possible when using hard
water for laundering. Since the
major part of any family wash is
generally cotton material, the pres
ent research is limited to cottons
only.
Research workers found that the
"score" for cleanness drops very
rapidlyas the hardness of the water
increases. In fact, using hard water
and soap wasvery littlebetter than
usingno soap at all in softwater.
TO GET
Left: Using a rcffectom-
eter to measure cleanness
"score" of cottons washed
in hard and soft waters.
Center: Showing effects
of hard and soft water on
washed cotton materials.
Top, soiled fabric before
washing. Middle, score af
ter washing, 8.7. Bottom,
score after washing, 28.0.
What Makes Water Hard?
Water is "hard" or "soft" according
to itsaction on soap. The moresoap it
takes toproduce a lather, the"harder
the water. Hardness is caused princi
pally by the calcium and magnesium
elements in the water, and is meas
ured in "grains per gallon" or "parts
per million." One grain per gallon
equals about 17 parts per million.
Some of the research laboratories re
porting experimental work in using
hard water have used water which is
not as hard as our softer waters. In
South Dakota our water varies from
15 to200 grains pergallon. Water hav
ing more than three grains is consid
ered hard. In order to use effectively
water as hard as this for laundering, it
must be softened.
Softening Hard Water
One method of softening water is
to allow it to pass slowly through a
porous granular substance, such as is
done in water softening tanks used in
many homes. The calcium and mag
nesium of the water are replaced by
sodium from the mineral in the tank.
After the sodium becomes exhausted,
it may be regenerated by treatment
witha strong solution ofcommon salt
in which the sodium of the salt re
places the calcium and magnesium of
the mineral. If water is excessively
hard, 100 grains or more, this method
is not practical, since the sodium
would be exhausted almost immedi
ately. Furthermore, many homes do
not haverunning waterand couldnot
use this method.
Soap also serves as a softener, as it
will combine with the minerals in the
water, forming a scum or curd some
times referred to as "lime soap." This
must be removed or well rinsed out of
the fabric if good washing results are
to be obtained.
Another common method of sof
tening water is to add chemicals, such
as are bought in packages at the
neighborhood stores, which will
change the calcium and magnesium
from a soluble to an insoluble form.
Packaged Chemical Softeners
Cdiemical compotinds used tosoften
water fall into two main types: Those
which make water clf)udy, and those
which leave water clear. Some of the
softening compounds combine with
A launder-ometer washes many samples at once.
Later, tests are made in a full-size washer.
the hardness minerals and form a pre
cipitate which gives the water a
cloudy appearance. This remains m
the water and must be removed by
thorough rinsing, or allowed to settle
and then be removed before using the
water. These softening agents are in
expensive and are readily available,
but must be used in proper quantities
soasnot to injure fabrics. Some of the
common ones are washing soda, lye,
and trisodium phosphate, such as are
sold under the trade-mark names of
"Mello," "Climalene," and others.
Softeners which leave the water
clearare usually the metaphosphates.
These are more expensive, but are ef
ficient. They have the ability of dis
solving lime soap which may have
been left on fabrics from previous less
eflfective washings. Trade-marked ex
amplesof this type are "Calgon" and
"Quadrofos."
"Built" Soaps and Detergents
Generally, water is neutral. Most
soil, perspiration and food particles
are acid and make the water acid.
This acid will neutralize and waste
soap, which is alkaline when dissolved
in water. To provide greateralkalinity
to counteract the acid, many manu
facturers add alkaline products to
"build" their soap.
Builders are added to soap and syn
thetic detergents to offset the effect of
mineral substances in hard water, as
wellas to increase the alkalinity of the
washing solution. Even though the
cleaning power of synthetic deter
gents is not impaired by the hard
water minerals, alkaline materials
must beadded to synthetic detergents,
as well as to soap, before they can
cleancottons efficiently. If the labelon
a package of detergent recommends it
for general family wash, including
cottons, then builders have probably
been added.
How Differences Are Measured
in the Laboratory
In order to find effective ways of
treating the excessively hard water so
common in South Dakota, samplesof
cotton fabric which have been uni
formly and heavily soiled are laun
dered, using various combinations of
softeners and soaps in water of vary
ing degrees of hardness. A launder-
ometer (such as is shown in the illus
tration) is used to wash several sam
ples at one time. When a particular
combination seems to be effective, it is
tried in a regular family size washer.
The amount of soil removed, or
"cleanness" of a fabric is measured
with a reflection meter (See illustra
tion). By means of the photo-electric
cell in the instrument, it is possible to
measure small differences in lightness
or darkness of a fabric which could
not be detected visually. These differ
ences are read and calculatedon a per
centage basis. The higher the result,
or score, the more effective is the
washing treatment.
Soft Water More Efficient
Than Hard Water
Soft water and soap are much more
effective than hard water and soap
when washing soiled cotton fabrics
(Note the comparison of samples pic
tured on page 34). Using the same
methods, soaps, and samples of soiled
fabric, the score for washing in the
launder-ometer with soft water was
28, and with hard water, about 9.
Although it is possible to remove a
small amount of soil without any
Table 1.Comparison ofScores Using Hard and Soft Water, Soap and
Soapless Detergents,and Water Softeners
Hardness (grains) Cleansing Agent
Type of washer
Laiinder-omcter
0 _ _ Soap Laundcr-omcter
36 Soap - Launder-omcter37 Soap TPP* Launder-omctcr
36 1 1 Soap TPP* -Full-size washer
0 Soapless detergent Launder-ometer
40 Soapless detergent -Launder-ometer
•Sodium tripolyphosphate
soap, the addition of soap increases
soil removal considerably. This is
shown in Table 1,where a score of ap
proximately six was obtained using
soft water and no soap. By adding
soap to thesoft water, therating went
up to 31. Using hard water (36 grains)
and the same amount of soap, a score
of approximately 8 was obtained,
which isvery littlebetterthan no soap
at all in soft water.
Comparing results, using the same
type of water, soap, and softener, a
score of 26 was obtained in the laun
der-ometer, while the sameconditions
in the full-size washer produced a
score of 50. Since the score is not the
same in the launder-ometer as in the
full size washer, it is planned to use
some of the softeners found effective
in the launder-ometer in the full-size
machines. Time has not permitted
many of these trials up to thepresent.
When using a soapless detergent in
hard water,and no softener, a score of
6 was recorded (Table 1), but in soft
water it scored 30. Although it was
stated on thepackage that nosoftener
was needed when using hard water,
the score obtained in soft water was
five times as large as that in hard
water.
Variation in Softeners
When using four types of softener
in water of similar hardness, consider
able variation was found in the scores
(Table 2). Tripolyphosphate seemed
to produce the best results inwater of
hardness varying from35 to 38 grains.
Possibly when water ofgreater or less
hardness is used, these might rate in a
different order.




Showing the results obtained with and without softeners in waters of the same hardness.
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Looking Ahead to Irrigation
In Ihe More Humid Sections of South Dakota
?y *-v"it -/• j#.;-••I •-?
f #3/'
Z.5T
Two piles of alfalfa hay showing the relative yield per acre of second cuttings, from 2.5
tons to 0.5 tons, with and without irrigation. First cuttings were about equal in both cases.
Dueto the ever-increasing interest
in irrigation, and the need for es
sential information before the actual
development takes place, the Experi
ment Station and the U. S. Depart
ment of Agriculture* have under
taken research work at the Redfield
and Huron Development farms. This
procedure may avoid many costly
errors in water management, farming
technicjues, crop selections, rotations
and culture.
Fertilizers, Rotation of Crops Under
Irrigation Studied at Redfield
Both irrigated and dryland rota
tion-fertilizer studies, which were
By L. O. Fine
started in 1949, were continued and
the numberof plots increased.
The effects of fertilizers and rota
tions which were underirrigation this
year were: (1) quite a marked re
sponse of wheat to nitrogen alone, or
nitrogen plus phosphorus, (2) no re
sponse of alfalfa to phosphorus or po
tassium,and (3) a response of corn to
nitrogen, both in the rotation where
corn follows alfalfa, and where it fol
lows wheat and sweet clover. In the
alfalfa rotation, the application of
phosphorus alone increased corn
♦Research conducted by the South Dakota Agricultural
Experiment Station and U.S.D.A., with the support and
cooperation of the Bureau of Reclamation.
yields somewhat as compared to no
treatment; whereas in the rotation
without alfalfa, phosphorus fertilizer
alone depressed yields as compared
with no treatment.
Approximate average yields of
three crops under dryland and irrigat
ed rotation studies are shown below.
Rainfall during the growing season
was approximately 11 inches.
wheat, Corn, bu. Alfalfa hay,
bu. per acre per acre tons per acre
Non-Irrigated —. 15.4 37.5 3.3
Irrigated 27.5 81 5.7
Additional fertilizer experiments
were conducted with various nitrogen
levels on potatoes and on corn planted
at various rates. No response to nitro
gen resulted under the conditions of
these experiments; however, the
planting rates of corn indicated that
slightly higher yields maybe obtained
with 30-inch spacing between rows
than with 36-inch spacing. Practical
difficulties with 30-inch rows make
Indicating approximately the ear quality and
yield reponse of irrigated corn to nitrogen
fertilizer applied at 100 pounds to the acre.
this cultural practice of questionable
value.
Plantings of grasses and legumes
and grass-legume mixtures were
made in 1949 and 1950. Satisfactory
stands were obtained of legumes alone
or of the brome-alfalfa combination,
but not with the grasses. Stand uni
formity has not been good enough to
warrant yield performance testsof the
various plantings. Excellent stands of
Cossack alfalfa and Ladino clover
were obtained in 1950.
Year Unfavorable to Determine
Hybrid Corn Maturity Range
Under Irrigation
Ten commercially available corn
hybrids were tested on irrigated and
non-irrigated land at Redfield. Most
of the corn was immature at harvest
(October 26), but two hybrids could
possibly have been cribbed safely at
that time. Yields of the various hy
brids ranged from 61 to 95 bushels
under irrigation, and from 34 to 48
bushels not irrigated. Average yields
of all entries were: irrigated, 82.8;
non-irrigated, 41.5, bushels per acre.
The year was very unfavorable for a
determination of the hybrid maturity
range best adapted for irrigation in
that section of the state.
Barley,Oats, Spring Wheat Show 100
Percent Increase Under Irrigation
Yields of barley, oat and spring
wheat varieties were determined on
both irrigated and non-irrigated land.
Most varieties showed approximately
100 percent increase in yield when ir
rigated performances were compared
with dryland. This particular year
was favorable to those varieties which
do well in long, cool seasons.
Continued on page 42
By H. C. Severin
Galls are abnormal growths o£
plant tissue and, as a rule, the
galls of a particular kind are very
much alike. Consequently, many of
the hackberry galls have received
common names by which they are
known, such as witches broom gall,
hackberry flask gall, blister gall, and
nipple gall. Approximately 25 differ
ent kinds of galls have been reported
occurring on hackberry trees.
The causes of gall formation are
usually some particular species of in
sect or mite. These produce substances
which, when they come in contact
with the living plant cells,cause them
to form galls. Each species of gall-
forming insector mite has the instinct
to lay its eggs on a particular portion
of a particular plant, such as the leaf
blade of hackberry, in the bud of red
elm, or on the leaf petiol of cotton-




the eggs feed on the adjacent plant
tissue. Certain chemicals are produced
by the feeding young; these, it is be
lieved,compel the plant cells to devel
op a gall of a certain size, shape, color,
and hairiness. Just what chemicals are
produced and how these chemicals
force the plant cells to behave as they
do, is not understood.
The gall is not only a protective
home for the insect or mite that lives
inside it, but it also furnishes food for
the inhabitant. If one cuts open a gall
with a knife whilea young gall insect
is still developinginside,not only may
the young insect be seen, but there
will also be found a liquid, usually
milky in color, on which the insect is
feeding.
The amount of damage that isdone
to hackberry trees bygall-forming in
sects or mites is difficult to measure. In
some cases, as in witches brooms, the
harm done is considerable and the
damage is permanent. In addition, the
witches brooms, when abundant,
makethe treeunsightly. The leafgalls
maybecome soabundanton practical
ly every leaf on a tree, that one won
ders how such leaves can function and
how such trees can survive. Undoubt
edly, these galls do considerabledam
age, for they must interfere with the
normal life process of the leaves.
Leaf Galls Produced by Flies or
Jumping Plant Lice
Leaf galls that are produced on
hackberry leaves are due to the work
of the larvalstages of either Psyllidae
(jumping plant lice) or Diptera, an
order of insects which includes all the
flies.
The female, gall-forming psyllids,
or jumping plant lice, lay their eggs
on the under surfaces of hackberry
leaves early in the spring when the
leaves are usually one-third to three-
fourths grown. The eggs hatch into
young, or nymphal psyllids, and these
feed on the under surface of the
leaves. Around each young psyllid a
gall develops. Each nymphal psyllid
passes through several molts inside its
gall home, and in the late fall the last
nymphal stage molts once more and
then the insect becomes a winged
adult. Only one generation of these
insects is produced during a year.
While the Diptera, or flies, include
several species that form galls on
hackberry leaves, the seasonal cycle of
a species will be described which pro
duces a small pyramid-like gall. This
species passes through four stages,
namely the fly, the egg, the larval or
maggot stages, and thepupa.The flies
emerge from the galls in the spring,
mate, and then the females lay their
eggs on the under surface of the ex
panding hackberry leaves.
Maggots hatch from theseeggsand
cause galls to develop around their
body. The galls grow as the maggots
increase in size, until the maggots
reach their full growth and are ready
to pass the winter as such inside the
gall. When the leaves drop from the
trees in the late fall, the maggots are
stillwithin the galls,but beforespring
has arrived many of the galls have
broken away from the leaf tissue and
lie on the ground. In warm spring
weather, the maggots pupate and
later, flies emerge. Only one genera
tion is producedduring the year.
Control Recommendations
It is recommended that hackberry
trees besprayed twice in thespring for
the control of hackberry leaf galls.
The first spray should be applied to
the trees when the leaves are one-third
grown, or a trifle less, while the sec
ond shouldtake place two weeks later.
A drenching type of spray should be
applied witha power sprayer, andcare
should be exercised to see that the
spray reaches the under surface of the
leaves. Enough pressure shouldbe de
veloped at thespray nozzle sothat the
spray will reach the topmost leaves on
the trees. In the experimental work
conducted on this project, a pressure
of 400 to 500 pounds was used and
maintained throughout the spraying
operation.
Satisfactory spray solutions used in
the control experiments were solu
tions A, B, or C.
A. Lindane emulsion Vz pound
Water 100 gallons
B. Lindane emulsion 1 pound
Water 100 gallons
C. Dieldrin, 24% emulsion 1 gallon
Water 100 gallons
The useof formulasB or C gave the
best results. While the control of the
leafgalls was not 100 percent, the dif
ference between the sprayed and the
unsprayed check trees was striking.
In general, the psyllid, gall-producing
insects were better controlled through
these spraysthan were the flies. (Proj
ect 142. Leader: H. C. Severin, Ento
mology-Zoology Department.)
To Get; Cottons Cleaner
Continued from page 37
Selecting tripolyphosphate, which
rated the highest, water ranging in
hardness from 0 to 200 grains was
used for washing a series of soiled
samples. One series was washed in the
hard water with soap and no softener.
The results (See graph) indicate that
the score for cleanness drops very rap
idly as the hardness increases, until at
75grains hardness it remains the same
for any amount of hardness. Adding
tripolyphosphate to the hard water
improved the scores considerably, al
though there isa slightdecrease along
with increased hardness.
Rinsing Water Must Be Soft
When water needs to be softened, it
is necessary to soften not only the
wash water, but the rinse waters as
well. Using the same soap, softener,
and water, one set of samples was
rinsed in softened water, and a second
set was rinsed in hard water. The
score for samples rinsed in soft water
was 25, whereas those rinsed in hard
water scored only 19, indicating that
softening of the rinse water also is im
portant when washing cottons in
hard water. Work on this project is
continuing. (Project 193. Leaders: A.
L. Moxon, G. Gastler, Station Chem
istry; Lillian Lund, Home Econom
ics; D. F. Breazeale, Dairy Dept.)
Table 2. Effectiveness of Various Types of Softeners When Used in the Launder-ometer





Looking Ahead to irrigation Continued from page 39
Tomatoes, Sweet Corn Show Marked
Response to Irrigation
Vegetables having promise as com
mercial crops, such as tomatoes and
sweet corn, were planted under irri
gation at the Redfield farm in 1950.
Yields of these crops were very en
couraging and showed definite possi
bilities under irrigation. Because of
the cool season in 1950, cabbage and
broccoli also did very well. Cabbage
yielded about 8 tons per acre, and the
best tomato tested yielded 12.8 tons
per acre.
A Sapa plum tree orchard set out in
the spring of 1948 bore fruit of good
quality and in quantities up to 6
pounds per tree in 1950. This fruit is
in high demand for preserve making
and offers good possibilities for com
mercial development.
No Response to Nitrogen Fertiliza
tion of Corn, Oats, Barleyat Huron
Experiments were conducted at
Huron on irrigated corn, oats and
barley to determine response to nitro
gen fertilization. Significant yield in
creases were not obtained in 1950 by
using nitrogen applications per acre
up to 240 pounds for corn, 120for bar
ley and 80 for oats. Yields of these
crops were about 86,60 and 75 bushels
per acre, respectively. These crops all
followed alfalfa in a rotation, and it is
thought that this is the reason for ab
sence of response to nitrogen. (Project








A young calf, victim of sporadic bovine encephalitis, shows inability to control its hind limbs.
By G. S. Harshfield
IN MAY, 1946, adisease of cattle not
previously encountered in South
Dakota was brought to the attention
of the Veterinary department. The
disease was identified as sporadic bo
vine encephalitis, which had been re
ported a few years earlier (1940) by
Iowa workers as having occurred in
several herds in that state. Since the
initial outbreak in South Dakota, this
disease hasbeendiagnosed in cattleon
seven additional farms, all widely sep
arated. In a survey conducted in 1949,
nine states reported having encount
ered sporadic bovine encephalitis. Six
of those nine states are north-central
ly located.
Sporadic bovine encephalitis is an
infectious disease of cattle, of infre
quent occurrence, involving the cen
tral nervous system. It is caused by a
specific virus. This virus does not in
fect other farm animals, at least under
natural conditions. In the laboratory,
guinea pigs can be infected by inject
ing a fluid suspension of tissues from
infected cattle into the abdominal cav
ity. The virus will grow also in incu
bated eggs and kill developing chick
embryos within three to six days after
inoculation of the egg.
DiseaseMore SevereAmong Calves
Most of the cases have been among
calves and yearlings, indicating great
er susceptibilityof younger animals to
infection. The first symptoms to be
observed are dullness, partial or com
plete loss of appetite, and loss of
weight. Usually the sick animals can
stand and move about, but they ap
pear weak and tend to weave or stag
ger. The weakness is most noticeable
in the hind limbs and knuckling over
in the fetlock is often observed. Sick
animals soon acquire a "tucked-up"
appearance in the flanks. Although
there is no visible change in the ap-
pearance of the eyes, blindness is evi
dent, as the sick calf may not be able
to detect objects in its path. There is
no excitability as is sometimes seen
with diseases involving the brain.
Course of Disease Varies
There has been considerable varia
tion in the course of the disease in the
sick animals. Some have gone down
in a short time (2 or 3 days), and were
not able to stand if helped to their
feet. Others have been able to rise and
move about at will. Such casesusually
continue to eat and drink small quan
tities of food and water. There have
been cases which have remained
down for several days and eventually
fully recovered. As a rule, the disease
is more severe among calves and the
death rate is highest in that age group.
Usually only a few animals in a
herd become infected. During the
course of the outbreaks studied, one
of which lasted for four months, from
5 to 50 percent of the animals in the
herds became sick, and deaths oc
curred in from 14 to 100 percent of
those affected. The average mortality
for a total of 88 animals which devel
oped symptoms in the eight outbreaks
was 43.2 percent. In one outbreak in
the spring of 1947 there were 32 cases







On post-mortem examination of the
animals, the most striking finding is
inflammation in the abdominal and
thoracic cavities. There is an increase
in fluid in both cavities and the pres
ence of sheets or threads of yellowish
fibrin on the surfaces of organs. The
spleen is usually somewhat enlarged.
No noticeable changes in the brain
and spinal cord can be detected, but
inflammation in those structures is al
ways present microscopically.
On no farm has sporadicbovineen
cephalitis reappeared after an out
break has subsided, and there has been
no spread of the disease to neighbor
ing farms. It is not known at present
how the infection is first introduced
or how it may be carried from one
animal to another. There is a possibil
ity of insect transmission, and since
most of the outbreaks have occurred
during the cooler months, liceare like
ly suspects as the carriers.
No Help from Sulfa Drugs and
Most Antibiotics
Since the cause of this disease is a
virus, beneficial results in treatment
of the sick animals cannot beexpected
from the "sulfa" drugs and most of
the antibiotics. In laboratory trials,
using chick embryos, neither penicil
lin nor streptomycin would prevent
infection. Aureomycin showed some
promise under similar experiments.
Only one sick animal has been treated
with aureomycin and recovery fol
lowed. Many additional trials will be
needed to determine definite effective
ness of this or other such agents. No
satisfactory vaccine has yet been pre
pared as a preventive.
Although sporadic bovine enceph
alitis is not a widely prevalent dis
ease,there may be cases which are not
being recognized. Through this re
search it is hoped that more can be de
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Cattle using cable-type back rubber set up for horn fly control at Reed's Ranch near Ft. Pierre
By Wm. M. Rocoff
'mere is no cure-all for flies on
the farm. With good judgment
and persistence, however, any farmer
can greatly reduce the annoyance of
these pests. There are a great many
kinds of flies, each with different hab
its and susceptibilities to insecticides.
In this article, discussion will be limit
ed to three common species: house
flies, stable flies, and horn flies. These
flies look enough alike that people fre
quently do not bother to distinguish
between them, and many failures in
fly control programs can be traced to
this oversight.
The house fly cannot pierce the skin
to suck blood. It frequents barns,barn
yards, privies, etc., and is an annoying
pest especially in dairy barns at milk
ing time. It breeds in almost any kind
of decaying organic matter and is of
importance primarily because of its
unsanitary habits.
The stable fly is a blood sucker. On
cattle, it feeds chiefly on the legs, but
also on the sides and backs. It is com
monly seen in barns and barnyards,
resting on walls, ceilings, fences, etc.,
as well as on the animals themselves.
The stable fly breeds in wet straw or
hay, generally closeto farm buildings.
It is not an important pest of range
cattle. The stable fly is the same size
and general shape as the house fly,
though it can be distinguished from
the latter by the pointed, forward pro
jecting proboscis on its head. This
proboscis, which the stable fly uses for
sucking blood, can be readily seen
when the fly is at rest in a well-lighted
location, as on the sunny, outside wall
of a barn.
The horn fly is also a blood sucker,
but it is considerably smaller than the
stable fly and is generally seen on the
backs and withers of cattle. The horn
Eflyspends most of its
time on cattle, where
as the stable fly visits
animals only when
feeding. The horn fly
Horn fly breeds in fresh cattle
droppings and is a
serious pest on the range as well as in
pastures.
Control Campaign Differs with
Species and Variety of Fly
The control of houseflies is best ac
complished by a combination of sani
tation and insecticides. The ability of
an insecticide to eliminate flies is usu
ally greatly influenced by the rapidity
of breeding of the fly population,
hence the need for proper sanitary
practices. The supplemental use of
modern insecticides usually results in
complete satisfaction in controlling
the housefly except where resistant
strains of flies are encountered. Resis
tant strains of houseflies have been
verifiedby critical laboratory tests and
described from most parts of the Unit
ed States as far north as Oregon, Illi
nois and New York. That similar
strains occur in South Dakota has
been suspected for some time. To
ward the end of March, 1951, house-
flies that had been breeding all winter
in heated calf-pens at the College
Dairy were shown by means of labo
ratory tests to be highly resistant to
DDT as well as to methoxychlor, lin-
dane, and heptachlor. Fly strains in
other parts of the United States have
been shown to be resistant to hun
dreds of times the amount of DDT
that kills susceptible flies. Some of
the strains are resistant specifically to
DDT, others are resistant to a wide
variety of insecticides. In various parts
of the country, resistance has devel
oped to practically every residual in
secticide that has been given any ex
tensive use. Flies resistant to lindane,
methoxychlor, chlordane, toxaphene,
parathion, pyrethrum, and dieldrin
have been observed.
The fact that resistance of houseflies
to insecticides has been unquestion
ably demonstrated in various specific
localities does not by any means imply
that such resistance renders DDT or
any other insecticide obsolete. It does
mean that each farmer should be alert
to the possibility, but conservative in
reaching the conclusion that resistance
to any particular insecticide has devel
oped in his own herd of houseflies.
The control of stable flies requires
that the greatest emphasis be on sani
tation practices. Since stable flies
breed in wet straw or hay, the spread
ing and drying of old straw bottoms
and of accumulations of feed that
have become scattered around hay
and grain racks is highly desirable.
Insecticidesare very helpful when the
size of the stable fly population is rela
tively small. Observations in South
Dakota and at other experiment sta
tions have shown that, where excessive
fly breeding exists, the duration of
protection by an insecticide is shorter
than when small fly populations are
present.
Supplemental use of insecticidesfor
stable fly control should involvespray
ing premises as well as stock.The con
centration of insecticide that is ap
plied to premises (inside and outside
walls, wood fences, etc.) should be
considerably higher than the concen
tration applied to stock. In the case of
DDT, about five times the concentra
tion that is applied to animals should
be applied to premises.
Stable flies are notoriously difficult
to control, and all approaches to this
aim should be utilized simultaneous
ly. Sanitation, premise spraying, and
stock spraying are all desirable if fail
ures in stable fly control are to be
avoided.
The control of horn flies is primari
ly a matter of the application of insect
icides to stock. Horn flies are general
ly rather easy to control by the use of
insecticides. Spraying of backs and
sides is the recommended method of
treatment, though some ranchers have
been using a variety of cable-typeback
rubbers with considerable success.
These units generally consist of sev
eral strands of barbed wire wrapped
with burlap and suspended between
two stout fence posts about 16 to 20
feet apart. The units, which are
soaked with an appropriate insectici-
dal solution, are generally erected
near water boles, salt licks, or wher
ever cattle loaf. DDT, metboxycblor,
DDD (TDE), and lindane solutions
have been used in various parts of the
country. These units have not been
recommended in other states and are
not yet recommended in South Da
kota becauseof the possibility that the
oil solutions which are generally used
might injure the skin, and the method
of application might result in exces
sive absorption of insecticide by the
cattle.
Experimental work on cable-type
back rubbers for born fly control on
range cattle has been under way for
almost two years. Observations have
been made on their effectiveness in
controlling the flies, on the extent of
skin injury, and on the degree of ab
sorption into body fat. Tests with
DDT solutions, metboxycblor solu
tions, and metboxycblor emulsions
show the DDT solutions to be the
most effective, but that all three form
ulations show a considerable degreeof
efficiency in controlling born flies. It
appears that DDT can be replenished
at 14-day intervals, but that metboxy
cblor should be replenished at 10-day
intervals. No differences were seen be
tween the effect of the metboxycblor
solution and the metboxycblor emul
sion, though the latter is difficult to
apply after the units have been in use
for several weeks. No significant
amount of skin damage has yet been
seen, and chemical analyses of back
and kidney fat taken from animals
using back-rubber units for an entire
season have not yet revealed as great
an absorption and deposition of DDT
as occurs after ordinary spraying.
The method definitely appears prom
ising, but another season's work is de
sirable before any recommendations
can be made by the Experiment
Station.
Failure to distinguish between born
flies and stable flies frequently results
in an erroneous impression of ineflec-
tive spraying. An adequately planned
and properly executed horn flycontrol
program is doomed to apparent fail
ure if a fairly large population of
stable flies is present instead of, or in
addition to, born flies.
Applying Insecticides to
Premises and Stock
Insecticides for fly control may be
applied to premises, to stock, or to
both. Some insecticides may be used
on buildings but not on animals,
others are suitable for use on animals
but not on buildings. When an insect-
ic de is suitable for use on both stock
and premises, a much lower concen
tration should be applied to the ani
mals than to the buildings. Sometimes
a combination of insecticides is used,
not so much for the possible increase
in toxicity of the combination, hut
to take advantage of the fact that a fly
population which may have devel
oped resistance to one insecticide is
lesslikelyto have developed resistance
to the other insecticide as well.
The choice of insecticides for use in
dairy barns and on dairy animals is
more restricted than the choice of
insecticides for use generally for fly
control. For residual treatment of
dairy barn interiors, lindane, or meth-
oxychlor should he used. DDT when
usedaccording to general commercial
practice will frequently result in slight
contamination of the milk (presum
ably as a result of the cows licking
stanchions, etc.) and is therefore not
recommended for use in dairy barns.
Two new materials, not yet in general
use,which are likely to achievea place
in fly control are dieldrin and dilan.
The first of these, dieldrin, is com
parable to lindane in effectiveness. It
may he available in limited quanti
tiesduring the summer of 1951. Dilan
is of low mammalian toxicityand has
moderate effectiveness against flies. Its
prime place will probably he where
flies are resistant to a wide variety of
insecticides.
The manner of use of many of the
insecticides available for fly control
are listed in Table I. This table gives
the percentage of actual insecticide
that should he present in the final mix
for effectivecontrol of the various spe
cies of flies. These concentrations may
he varied in practice according to the
kind and the extent of fly breeding as
well as the degree of susceptibility of
the fly population in the particular
area. (Project 186. Leader: Wm. M.
Rogoff, Entomology - Zoology De
partment.)
Table 1. Concentrations of Insecticides That Might Be Used Under Various Conditions for Fly
Control on South Dakota Farms (Inclusion or lack of inclusion of an insecticide in this tahle does


















As directed As directed
on label on label
As directed As directed
on label on label
'This table gives the percentage of actual insecticide that should be present in the final mix for effective control. For
purposes of calculation, figure 100 gallons of water as weighing 833 pounds. In case of emulsifiables, pounds per
gallon are usually specified on the label.




:be- than check plots, while at Brookings
It in only the combination of both manure
rtic- and 4-12-4 showed yield increasesover
lent the no treatment plot (Table 1).
Fertilization and irrigation are b
coming increasingly important
raising tomatoes. Tomatoes, in pa
ular, respond to fertilizer treatm
since it enables them to get an early
start and to make an early recovery
from transplanting.
Fertilizer experiments were con
ducted at Brookings, Sisseton and
Spearfish to compare the effect of ap
plications of manure, Vigoro (4-12-4),
a combination of both, and no treat
ment on the yields of tomatoes. Ma
nure was applied at the rate of 20 tons
per acre and 4-12-4 at 400 pounds per
acre. At Brookings, tomatoes were
grown under both dry and irrigated
conditions, while at Sisseton only
under dry conditions and Spearfish
entirely under irrigation. Sioux vari
ety was used at all the locations.
Tomatoes grown without irrigating
were considerably lower in number
and in yields of marketable fruit than
those under irrigation (Tables 1, 2).








of fruit per of fruit per
plot of fi plants plot of fi plants
Brook Sisse Brook Sisse
ings ton ings ton
.. 214 74* 47.2 25.2*
.. 186 101* 41.6 34.2*
. 260* 75* 56.2* 25.4*
.. 170 54 37.1 18.7
60 18 13.0 6.4
'L. A. Yager conducted experiments in 1947.
The greatest response in yield in
crease was in the use of both manure
and 4-12-4 treatment under dry or
irrigated conditions. At Sisseton all
treatments were significantly better
Table 2. Yield of Marketable Tomatoes
Under Irrigation
Number of fruit Pounds of fruit
per plot of 8 plants per plot of 8 plants
Brookings Sisseton Brookings Sisseton
Manure .166 S6.1 121.1 170.6
Vigoro 416» 495 150.0* 151.9
M -j- V . . ...... 4.14* 584* 146.1* 184.1*
Check 319 509 107.7 154.0
*Least significant
difference — 81 57 21.2 22.6
Under irrigation at Brookings, the
response with 4-12-4 alone was nearly
equal to that from manure plus 4-12-4
treatment. Apparently more of the es
sential elements in the commercial
fertilizer became available to the
plants by irrigating. The yields in
number and in pounds of marketable
fruit were doubled by irrigating as
compared to dry land (Table .5).
Table 3. Yield of Marketable Tomatoes
at Brookings






In general, it is apparent from the
results obtained that the use of ma
nure, 4-12-4, or a combination of both,
tends to increase tomato yields. A
combination of manure (at 20 tons per
acre) and 4-12-4 analysis (at 400
pounds per acre) gave better results
than either manure or 4-12-4 alone




By James K. Lewis
CATTLE MEN Oil South Dakota's
ranges are concerned primarily
with getting maximum beef produc
tion—not just for today or for tomor
row,but for fifty or a hundred years or
more. Two key problems in beef pro
duction are: (1) the most favorable
stocking rate for summer grazing and
(2) the bestand most economical win
ter supplement to use.
Summer grazing and wintering tri
als have been conducted under typical
range conditions at the Cottonwood
Range Field station for eight years,
1942 through 1949, in an attempt to
answer some of the problems. During
the first five years of the experiment,
the acres allowed per cow per month
for the summer grazing were 1.4, 2.3
and 3.2 for heavy, moderate and light
rates of grazing. For the last three
years of the experiment, the stocking
rate was increased by 25 percent.
When a cow was assigned to a trial,
she remained there throughout her
productive life; thus these results rep
resent what might occur under long
time management practices. The re
sults of the first five years of the in
vestigation are summarized in Table
1, and Table 2 gives the last three
years of the study.
Table 1. Beef Production Under Heavy, Moderate, and Light Rates of Grazing (5-year Averages, 1942-46)
Item Heavy Moderate Light
Number of cows' — — ._... 80 80 80
Weight gain or loss of cows, lbs. _ . ...
Fall condition .score (cows)"
67 46 83
6.4 6.4 6.9
Calf crop born (%) — 89 94 92
Calf crop weaned (%) 86 86 85
Average birth weight, lbs. 71 71 73
Average weaning weight corrected to 190 days, lbs. 361 375 387
Condition score of calves at weaning" 7.7 8.1 7.8
Cow and calf gains per acre, lbs 38.3 22.1 17.9
Acres allowed per cow per month . _.. 1.4 2.3 3.2
Percent foliage production grazed" 42 23 15
'Eight cows in each of two pasture replications for five years.
^The cattle were rated in condition from 0 to 14 with 14 being the highest condition rating. A rating of 7 indicates
an animal of average condition from an average range.
"Visual estimate.
Table 2. Beef Production Under Heavy, Moderate, and Light Rates of Grazing (3-year Averages, 1S47-4S)
Number of cows'
Wt. gain or loss of cows, lbs.!®
Fall condition score (cows)"
Calf crop born (%)
Calf crop weaned (%)
Average birth weight, lbs .
Average weaning weight corrected to 190 days, lbs.
Condition score of calves at weaning"
Cow and calf gains per acre, lbs.
Acres allowed per cow per month










26.6 , 19.2 18.3
1.2 1.9 2.6
78 56 34
'Ten cows in each of two pasture replications for three years.
"In 1949 the cows were removed from one overgrazed pasture on September 26 and from the other on October 15.
Cows were removed from one moderately grazed pasture on November 1.
".See footnote 2, Table 1.
Figure I. MONTHLY WEIGHTS OF COWS
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Percent Calf Crop Not Affected by
Grazing Rates
Grazing treatments during these
trials had little effect on the percent
calf crop or the birth weight of the
calves. Table 2 shows a 10 percentdif
ference in the calf crop weaned in
favor of heavy over light grazing.
However, it appears that this differ
ence is due to chance and is accounted
for by the small number of cows.
Fall Weight and Condition of Cows
Reduced by Overgrazing
Fall weight and condition of cows
were drastically reduced by heavy
stocking during the final 3-year peri
od.This effectdoesnot show up in the
5-year summary as clearly as in the 3-
year summary, because real differ
ences in cow weights did not appear
until the third year. By fall of the fifth
year, the cows weighed 990 pounds,
1026 pounds, and 1062 pounds respec
tively for heavy, moderate, and light
ly grazed pastures.
Throughout the season,the pastures
with the most grass produced the
heaviest cows (Fig. 1). There was no
overlap in any month between the
weight curves of the cows on the three
treatments. In other words, fall sale
value of cull cows was materially re
duced by heavier rates of grazing.
Also those cows which remained in
the herd entered the winter in poorer
condition than those cows which had
access to more grass.
All cows gained in weight until
about August 1, held their weight or
lost slightly during August and Sep
tember, and lost sharply during Octo
ber and November (Fig. 1). This sea
sonal trend, irrespective of treatment,
was probably due to loss in nutritive
value of the forage, which normally
declines in value as it matures.
Calf Weights Reducedby
Overgrazing
The weaning weights of the calves
were definitely reduced by heavy
stocking during both periods of the 8-
year study. During the last period, the
light rate of grazing produced calves
which were fatter as well as heavier
than the calves under heavy grazing.
There were no apparent differences
in calf weightsunder light, moderate,
or heavy grazing until about August
1 when the calves from those pastures
with more grass available outgained
those on shorter feed (Fig. 2). The
time at which differences in weight
gainsof the calves began to be appar
ent coincided closely with the cessa
tion of weight gains in the cows.
Gains Per Acre Decline with
Continued Heavy Grazing
Cow and calf gains per acre were in
favor of the heavy rate of grazing
throughout the 8-year period. How
ever the advantage for heavy grazing
steadily declined because of the deteri
oration of the range. Cow and calf
gains per acre are a valuable measure
of the productivity of a pasture; nev
ertheless, this measure may he very
misleading unless it is considered
along with individual cow and calf
gains, condition of the cow and calf,
and condition of the range.
Overgrazed Pasture Fails to Carry
Cattle for Full Season
In 1949 the stock had to be removed
from one overgrazed pasture 65 days
before the closeof the grazing, and on
the second overgrazed unit, 45 days
before the end of the season (Table 2).
One pasture set up as a moderately
grazed pasture also ran out of grass a
month before the grazing season was
over. In this case, cow and calf gains
per acre do not tell the full story, for,
if the cattle had remained on experi
mental pastures for the full season,
they would have starved.
Heavily Grazed Pastures Produce
Less Grass
Although there were strong year to
year fluctuations, total foliage produc
tion declined sharply under heavy
use, held its own under moderate use,
and increased under light use (Fig. 3).
In 1949, the moderately grazed pas
ture produced 75 percentmore foliage
than the heavily grazed area, and the
lightly grazed area produced 194 per
cent more foliage than the heavily
used pasture. Foliage yield was meas
ured by clipping studies in which the
plotswereclipped to crownlevel three
times per season.
A large part of this difJerence in
yield is due to a change in the forage





Fig. 3. Estimated annual yield of foliage under
heavy, moderate, and light rates of grazing
midgrasses such as western wheat-
grass, needle-and-thread, and green
needlegrass decreased under heavy
grazing, while the lower yielding
short grasses, such as blue grama and
huftalograss, increased under heavy
grazing.Another largeportionof this
diflference in yield is due to reduced
vigorof the grasses on the overgrazed
pastures. Since the green leaf is the
food manufacturing unit for the
plant, the amount of plant food manu
factured is reduced under heavy graz
ing, root development is restricted,
and forage production isdecreased.
Acres Allowed Per Cow
On the basisof beef production and
the reaction of the vegetation to the
dilTerent intensities of grazing, it ap
pears that a stocking rate of about 214
to l}/i acres per cow per month would
be an optimum stocking rate for the
Cottonwood area during years of av
erage rainfall. This means that the
livestock should consume an average
of not more than 30 to 40 percent of
the total foliage produced in an aver
age year.
Rainfall Extremely Important
These investigations have empha
sized the importance of rainfall in
range beef production. Data not pre
sented here show that April through
June rainfall was highly correlated
with current annual forage produc
tion and was significantly correlated
with beef production. Figure 3 shows
the year-to-year variation in forage
production. Year-to-year beefproduc
tion figures show a similar trend. No
method of grazing management can
prevent drouth, but conservativegraz
ing can lessen the shock by providing
some carry-over of feed as well as
maintaining higher grass production
during dry years.








plus wheat- plus sor-
grass hay ghum fodder
Number of cows' 60 60 60 60
Wt. gain or loss of cows, lbs. —72 -56 —42 —48
Wt. gain or loss of cows plus calf weight May 1, lbs.-- 16 26 64 34
Calf crop born (%) - 80 87 92 88
Calf crop weaned (%) 77 83 87 80
Average birth weight, lbs. 73 71 71 69
Average weaning weight corrected to 180 days, lbs. - 358 387 382 372
Average condition of calves at weaning^ - 5.9 7.7 6.1 5.5
'Twelve cows per treatment for 5 years.
^The cattle were rated in condition from 0 to 14 with 14 being the highest condition rating. A rating of 7 indicates
an animal of average condition from an average range.
Wintering Trials 1942-46
The wintering trials at the Cotton-
wood Range Field Station were con
ducted in two series, 1942-46and 1947-
49. In the first series of wintering tri
als, two cows were selected from each
summer pasture and placedon one of
four winter treatments from Decem
ber 1 to May 1. These cows remained
on the same treatment for the full five
years unlessculled. The cattle on this
experiment were all winter-grazed to
gether and were divided into four
groups each night for feeding. Lot 1
received no supplement except wheat-
grass hay as needed during storms.
Lot 2 received one pound per head
daily of cottonseed cake. Lot 3 was fed
8 pounds per head per day of wheat-
grass hay. Lot 4 was given 8 pounds
per head daily of sorghum fodder.
Steamed bone meal, ground lime
stone, and salt were provided in sep
arate containers for each lot. Table 3
shows the results of this experiment.
Winter supplementation had little
effect on the percent calf crop or on
the birth weight of the calves. All of
the supplements which were fed in
this trial materially decreased cow
weight losses and increased the calf
weaning weights. Feeding 8 pounds
of wheatgrass hay per cow daily was
quite efficient in maintaining cow
weights, but feeding 1 pound of cot
tonseed cake per cow per day pro
duced the heaviest and fattest calves at
weaning time.
Wintering Trials 1947-49
The second seriesof wintering trials
were conducted at Cottonwood from
1947-49. Two cows were selected from
each summer pasture and placed in
one of five winter pastures from De
cember 1 to May 1. The five pastures
were approximately equal in area and
in the amount of feed available. All of
the cattle had free access to steamed
bone meal, ground limestone, and salt
in separate containers. The cows in
pasture 1 received no supplement ex
cept western wheatgrass hay as need
ed in storms. Cows in pastures 2, 3, 4,
and 5 receivedsupplements as indicat
ed in Table 4.
There wasgreater variability in this
series of trials than in the first because
of the large number of cows replaced
while changing from a grade to a
purebred herd. Any supplement to
winter grazing which was provided
was beneficial in reducingcowweight
losses. A 40 percent protein supple-
Table 4. Beef Production Under Different Wintering Treatments (3-year Averages, 1947-49)
_ _ _ -
Grazing 4 Grazing
plus 1 3 Grazing plus 1
pound 20% Grazing plus pound 40%
protein plus stacked windrowed protein
1 supplement hay cut in hay cut in supplement
ni Grazing only daily this pasture this pasture daily
Wt. gain or loss of cows, lbs.
Wt. gain
Calf crop weaned (%)
Average birth weight, lbs.
Average condition score of calves at weaninc
.. 35 36 34 36 36
..-106 -45 -87 -60 -14
.. -38 29 -19 13 60
. 86 81 85 86 83
. 83 78 74 78 69
. 68 74 68 73 74
. 365 368 362 373 372
5.6 6.9 6.2 5.9 7.3
^Twelve cows per treatment for 3 years.
^The cattle were rated in condition from 0 to 14 with 14 being the highest condition rating. A rating of 7 indicates
an animal of average condition from an average range.
mcnt was most efficient in maintain
ing cow weights during the winter.
The winter rations apparently did not
affect the number of calves dropped
or the birth weight of the calves. A
greater number of calves were lost
from birth to weaning in pasture 5
than in the other pastures. However,
this appeared to be due to chance and
not to treatment. The weaning
weights of all of the calveswere quite
similar, with a slight advantage in
favor of the calves from cows fed
windrowed hay or a 40 percent pro
tein supplement during the winter.
The cows fed 20 percent and 40 per
cent protein supplements produced
calves which were slightly higher in
condition at weaning time than did
the cows in the other pastures.
What These Results Mean
1.The most favorable stocking rate
for the Cottonwood area during the
period of the experiment was about
2^/4 to V-fi acres per cow per month.
2. Utilizing about 30 to 40 percent of
the current year's grass production
seemed to give the best long-time
results.
Fall weight and condition of cows
were reduced by heavy stocking.
Calf weaning weights were reduced
by heavy grazing.
. Cow and calf gains per acre de
clined under heavy grazing, partic
ularly during the last three years.
. In 1949, the cows on the overgrazed
pastures had to be removed from
the experiment 45 to 65 days before
the end of the season because the
grass was completely utilized and
the cows were losing weight
rapidly.
,Winter supplementation apparent
ly did not affect the number of
calves born or their birth weights.
,During most winters any supple
ment which was fed to the cows in
creased the weaning weights of the
calves the following fall. A 40 per
cent protein supplement apparently
produced the heaviest and fattest
calvesat weaning time.
,Any supplement which was fed re
duced cow weight losses during the
winter. A 40percent protein supple
ment was very effective in main
taining cow weights,especially dur
ing the three years, 1947-1949. (Proj
ect. 121, Animal Husbandry.)
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A SOUND FERTILITY PROGRAM
1. Use a g(x>d rotation, including a legume or a legume-
grass mixture.
2. Maintain a balance between soil depleting crops and
soil conserving crops in the rotation.
3. Return all crop residues and manures to the soil. Do
not burn straw stacks or grain stubble.
4. Apply phosphate fertilizer on legumes, and nitrogen
and phosphorus fertilizer on small grains and com.
Left: The use of alfalfa, alfal-
fa-hrome, or sweet clover in
crop rotationsbalances lossof
nitrogen and organic matter.
Center: Small grains need
nitrogen and phosphorus.
By Leo F. Puhr
Thous.\nds of acres of land
throughout the state produce only
half a crop because they are short on
nitrogen and organic matter. Building
upandmaintaining an adequate sup
ply of soil organic matter is a most
important soil management practice,
from the standpoint of keeping the
soil permanently productive and fer
tile. On many farms the supply isrun
ning dangerously low.
How fast are organic matter and
nitrogen lost from the soil by cropping
and cultivation? The rate of decline
will depend on the crop rotation, on
how much of the cropor its residue is
returned to the soil, and on the ma
nure available.
Row Crops Cause Largest Loss ofSoil
Nitrogen and Organic Matter
It is evident that the continuous row
crop, corn, caused a much greater loss
Table 1. Changes in Nitrogen and Soil Organic
Matter as Influenced by Soil Treatment for the
Period, 1942-1950, Brookings
Organic
Nitrogen loss matter loss
Ibs./A. from Ibs./A. from
surface soil* surface soil*
Continuous corn 880 15136
Continuous wheat 320 4206
Continuous oats 400 8620
Corn-oats-wheat rotation .. 540 8600
Corn-oats-wheat
(straw returned to soil) 202 2940
Sweet ciover-corn-wheat
(sweet clover plowed
under for green manure,
wheat straw removed) - 300 7680
Hromegrass, 6 years
(corn 1 yr., wheat 1 yr.,
hay and straw removed) 160 2940
♦The soil analyses are an average for all plots.
of soil nitrogen and organic matter
than continuous small grain (Table
1). In a corn-oats-wheat rotation, the
loss of soil nitrogen and organic mat
ter was much reduced when the crop
u 'k " w .IL ' •1
residues were returned, as compared
to the same rotation when the resi
dues were removed. Returning all the
straw to the soil reduced the loss of
nitrogen by 338 pounds and that of
organic matter by 5660 pounds.
In the sweet clover-corn-wheat rota
tion, the nitrogen loss per acre of sur
face soil was 240 pounds less than for
the corn-oats-wheat rotation during
the same period. During the period of
this study, three crops of wheat and
two crops ofcorn were grown on the
sweet clover - corn - wheat rotation.
Two crops of sweet clover were
plowed under for green manure. On
half the plots, this was done in June.
On the other half of the plots in this
rotation, the sweet clover was mowed
in June, allowed togrow until August
and then plowed under. The wheat
straw was removed.
Top right: Fertility of soil
on left was built up by
adding nitrogen and
phosphorus fertilizers.
Corn on right was unfer
tilized. (Taken July 16)
Right: Uneven appear
ance of the field due to
lack of nitrogen in soil.
On the bromegrass plots, all of the
hay was removed and one crop of
corn and one of wheat waspntduced.
Here a loss of only 160 pounds of ni
trogen and 2940 pounds of organic
matter was found.
Legumes Furnish Readily Available
Source of Nitrogen
Since legumes, such as alfalfa and
sweet clover, take approximately two-
thirds of their nitrogen from the air,
they may be used to maintain the soil
nitrogen supply. For every ton of le
gume dry matter added tothe soil, ap
proximately 50 pounds of additional
nitrogen taken from the airare added.
Not only the tops, but also the roots, of
alfalfa and sweet clover furnish a
readily available supply ofnitrogen to
subsequent crops.
Therefore, returning all possible
crop residues, such as straw,cornstalks
•"HMr"
and green manures, keeps losses at a
minimum. Growing deep-rooted le
gumes, including sweet clover and al
falfa, regularly in the rotation is also
very necessary to replace the losses
and huild the supply of nitrogen and
organic matter. Bythese two practices
of soil management, the loss of nitro
gen and organic matter from crop
ping to smallgrain and row cropswill
be balanced by the addition of these
materials to the soil from grasses, le
gumes, and crop residues.
Highest Yields Where Nitrogen and
Organic Matter Are Maintained
What eflfect do goodcrop rotations,
fertilizer applications and organic
matter maintenance have on crop
yields ? The answer may be found by
examining Table 2, which contains
the 1950 crop yields obtained from
various soil treatments.
Table 2. Yields ofCrops in Bushels perAcre, 1950, Brookings, South Dakota
Soil treatment Corn Oats
Corn-oats-wheat rotation, residues removed .52.2 53.8
Corn-oats-wheat rotation, residues returned 63.3 58.7
Sweet clover-corn-wheat rotation 56.7
Continuous wheat — 18.3
Continuous corn 45.5
Corn-oats-wheat, plus nitrogen and phosphorus 58.1 70.2
It is apparent that soil management
practices which build up soil organic
matter and nitrogen not only produce
larger yields of cropsnow,but also in
crease the capacity of the soil to pro
duce large crops in succeeding years.
The highest yields of crops in all cases
in 1950 were obtained where the soil
nitrogen and organic matter had been
maintained in previous years by good
soilmanagement practices. For exam
ple, the largest corn yields were on
those plots whereall the cropresidues
had been returned to the soil in previ
ous years. The best oats and wheat
yields were obtained where supple
mentary plant food was supplied to
the crop by nitrogen and phosphorus
fertilizer. The fertilizer plots received
20 poundseach of nitrogen and phos
phoric acid per acre.
^Chemical Fertilizers Recommended
for Grasses, Legumes, Small
Grain and Corn
The use of chemical fertilizers,
along with other good soil manage
ment practices, on grasses, legumes,
small grain and corn is a recommend
ed practice. The results of some of the
fertilizer trials conducted in various
areas of South Dakota in 1950 are
found in Tables 3,4,5 and 6.
Table 3. Effect of Fertilizer Treatments on the
Yield of Oats—Yield in Bushels per Acre
Lincoln Lincoln Moody
Treatment* county county county
lbs/A. Bu/A. Bu/A. Bu/A.
None 53.5 53.7 42.6
20-0-0 59.6 63.6 45.4
0-50-0 58.8 55.1 43.3
20-50-0 72.2 77.4 42.2
40-50-0 74.8 97.2 47.0
60-50-0 78.2 86.4 44.7
*1he iirst figure refers lo the pounds of nitrogen; sec
ond, to pounds of phosphorus; and third, to pounds of
potassium oxide applied per acre.
The results of these and other ferti
lizer trials indicate that the addition
of nitrogen and phosphorus fertilizers
is a profitable practice in most cases.
Some plant food elements, especially
Continuedon page 65




Two NEW, HIGH YIELDING com hy
brids, South Dakota 262 and
South Dakota 270, with relative ma
turity ratings of 98 and 100 days, re
spectively, have been developed for
South Dakota.
These two hybrids have a maturity
range between South Dakota224 and
South Dakota 400. Besides a high
yield whengrowing seasons are favor
able, they present an attractive appear
ance both in the plant and the grain.
The inbred lines have been increased
by the State College Foundation Seed
StocksDivision, and single cross seed
is now available.
Two HybridsDifferbyOne Inbred
The pedigree for South Dakota 262
is (SD6 X Oh56A) (SD5 x M14).
The two single crosses, (SD6 x
Oh56A) and (SD5 x M14), pollinate
at the same time (matched singles),
and the seed producer does not need
to stagger plantingdatesfor maleand
female rows.
South Dakota 270 is (SD7 x
Oh56A) (SD5 x M14). The two sin
gles are not an exact matchin pollina
tion, the male (SD5 x M14) being
slightlyearlier. However, the two sin
gle crosses tassel and silk so near the
same time that a border planting of
the male corn around the edge of the
field a week after the main planting
should furnish pollen for any late
silks. Both hybrids have been tested
when their four inbreds were put to
gether in other combinations, but in
no case did they show any advantage
and were even a decided mismatch.
For each hybrid, (SD5 x M14)
should be used as the male, because it
does not have the potential for the
well-shaped, flatkernelsthat theother
parent produces.
In each hybrid, two inbreds are
South Dakota lines, and the other two
are from out of state, M 14 being de
veloped by the Illinois Experiment
Station and Oh56A by Ohio.
Table 1. Performance Records of South Dakota 262 and South Dakota 270 in Comparison with
South Dakota Hybrids 212, 224, and 400 for Four Years at Three Locations.
Yield Moisture Yield Moisture Yield Moisture Yield Moisture
bu/acre percent bu/acre percent bu/acre percent bu/acre percent
Brookings County
S. Dak. 262 (F.xptl. 5) .... 67.4 .38.9 .38.2 .34.5 87.0 20.7 57.5 19.5
S. Dak. 270 (F.xptl. 6) ..... 67.4 43.0 .35.5 .33.2 92.5 21.2
•Sokoia 212* ... 54.1 .39.5 .34.1 .30.8 72.1 19.9
Sokota 224* .... 57..? 38.8 39.1 .31.3 75.0 22.6 52.5 23.0
.Sokota 400* - ... .... 63.1 42.6 94.1 25.0 60.3 23.6
L.S.D.t ... 5.3 4.5 5.8 3.8
Minnehaba County
S. Dak. 262 (Exptl. 5) .. 39.3 16.7 45.5 18.8 91.4 23.7 58.6 13.6
S. Dak. 270 (F.xptl. 6) .. 39.3 18.5 48.7 19.1 87.0 24.2
.Sokota 212* 77.4 24.8
Sokota 224* .... 46.4 15.9 72.1 20.8 52.4 14.4
Sokota 400* .... 42.1 21.5 39.6 21.8 91.1 26.6 56.2 16.4
L.S.D.t -.. 6.3 8.7 7.1 3.8
Hyde County
S. D.ak 262 (Exptl. 5) .... 30.1 27.4 31.2 21.4
S. Dak. 270 (Exptl. 6) .... 29.1 31.2 21.4 23.5
Sokota 212* .... 25.7 24.2 27.8 16.0
Sokota 224* .... 27.6 24.6 27.6 16.4
Sokotti 400* .... 28.6 31.7 . .. 18.5 24.5
L.S.D.t 4.4 • 8.2
♦Sokota hybrids 212, 224, and 400 are similar in inbred combination to So. L)ak. 212, 224, and 400, and were used
these tests.
fLeast significant dilTerence in bushels.
Plant and Seed Characteristics
South Dakota 262 produces plants
seven to eight feet tall, under good
growing conditions, with the ears
born on short shanks which are at
tached to the stalk at a height of ap
proximately three feet". It is resistant to
root and stalk lodging. Emergence
and seedling vigor are excellent. The
ears are of medium length, fairly
thick, and average 16-18 rows of ker
nels. The kernels are wide, flat and
well dented with a mellow, orange-
yellow cast.
South Dakota 270 grows to about
the same height as 262, but often bears
the ears just a little lower on the stalk.
The plants have wide, dark green
leaves, uniform size and shape, and
good standability, giving this hybrid a
very excellent appearance. The ears
are medium length but rather slender,
averaging 14-16 kernel rows. The ker
nels are medium length, flat, well
dented, rather slender and are full yel
low in color.
Performance records on these two
hybrids are presented in Table 1.The
relative percentage of moisture in the
grain at harvest time is an indication
of maturity. On the average. South
Dakota 262 and 270 are later hybrids
than 212 and 224,and earlier than 400,
with 262 being earlier than 270. These
relationships do not always hold for
all tests in all years because of differ
ences in particular plots.
Yield results of these two hybrids
indicate that in years of adverse cli
matic conditions, such as those experi
enced in BrookingsCounty in 1949 or
in Minnehaha County in 1950, they
are ec]ual, but not superior, to 212 and
224. In years where the environmental
conditions are more favorable for
corn, such as in 1948 in Brookings and
Minnehaha Counties or 1950 in
Brookings County, hybrids 262 and
270 are able to outyield 212 and 224.
Therefore, these hybrids are to be es
pecially recommended in areas where
soilfertility isgood. (Project 66. Lead
er: D. B. Shank, Agronomy Dept.)
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Losses in yield and quality of po
tatoes are severe in seasons favor
able to development of foliage dis
eases. While these diseases do not
occur in serious amounts every season
in South Dakota, the profits may he
wiped out in those years when they
are prevalent. For this reason it is es
sential that adequatecontrolmeasures
which can he easily and quickly ap
plied he available. Certain fungicides,
properly applied, can control these
foliage diseases and, by removing an
other crop hazard, help tostabilize the
production of commercial and certi
fied seed potatoes in the state.
South Dakota has an important po
tato-growing section in Clark, Cod-
ington, Hamlin and Deuel counties.
The production of certified seed has
become a major phase of thepotato in
dustry. In addition to the main com
mercial production area, there are
smaller producing areas located in
Potato leaf showing late blight infection.
INCREASES
PRODUCTION
By L. T. Richardson and C. M. Nagel
various sections of the state, not to
mention the potato patch in almost
every homegarden.
Early andLate Blight Reduce
Potato Yields
The most prevalent fungus diseases
adecting potato foliage are early
blight, caused by Alternaria solani,
and late blight, caused by Phytoph-
thora infestans. Earlyblight is present
to some extent every season in South
Dakota, and causes comparatively
small but constant losses through re
duced yields. It first appears as small
oval or angular brown spots on the
leaves, with characteristic target-like
markings. As the disease spots in
crease in sizeand number, the affected
leaves die. As a result of this defolia
tion the yield is reduced, especially of
U. S. No. 1grade potatoes.
The weather during most growing
seasons in South Dakota is not favor
able for the development of late
blight, but occasionally a severe out
break occurs which causesserious loss
es through reduced yields and tuber
rot. This disease first appears on the
leaves as pale green, water-soaked, ir
regular-shaped spots which may en
large rapidly, turn brown or black,
and show a mildewed appearance on
the lower surface of diseased leaves.
The stems can become infected too.
pajri*.'
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Potato leaf showing early blight infection.
and entire plants may be killed in a
few days. Under conditions favorable
for the disease (moderate tempera
tures, with high humidity,heavy dews
or frequent rains), it canspread rapid
ly throughout a field. Spores from dis
eased foliage, washed down to the
tubers by rain or brought in contact
with them during diggingoperations,
can expose the tubers to infection with
lateblight. Lateblight-infected tubers
develop what is known as late blight
tuber rot, either in the field or in
storage.
Coat Foliage with Fungicide Sprays
to Control Blight
To protect potatoplants from these
fungus diseases, it is necessary to keep
the foliage coated with an effective
fungicide. It has been shown experi
mentally that fungicides applied as
sprays provide better coverage and
control than those applied as dusts.
In 1945, field experiments were
started at the Experiment Station
with the object of developing a potato
spray program adapted to South Da
kota conditions. These tests later
formed a part of the national coopera
tive fungicide experiments. In this
program the experiment stations in all
the potato growing areas cooperated
by conducting similar tests, using the
same kind of chemical sprays forearly
and late blight control.
Fourteen Fungicides Tested
Fourteen different fungicides were
tested in the course of the spray trials.
An insecticide, DDT (Deenate50W),
was added to each of these mixtures
and was used alone on the check and
guard rows. This was done to elimi
nate insect damage on the plants so
that the effects of the various fungi
cides in controlling diseases could be
compared. Sprays were applied at 10-
day intervals to the plots with a small
tractor-drawn Bean spray pump
maintaining 250 pounds pressure.
The 1945 season was favorable for
late blight and a severe outbreak de
veloped. All plants in the check plots
and guard rows were killed by Au
gust 22. Phygon, Yellow Cuprocide,
Dithane, and Bordeaux controlled the
disease very well; Zerlate and Com
pound A, moderatelyso; while the ex
perimental materials Q15 and N5E
provided little if any protection at the
rates used in thisexperiment (Table1.)
The treatments which best con
trolled late blight were the ones that
permitted the highest yields. The
highest yield was obtained with Phy
gon, the average increase over the un
treated plots being99 bushels peracre,
or 69 percent. The results in 1945em
phasize the importance of applying
fungicides regularly and thoroughly
in a season when the weather is favor- more pronounced had the disease de-
ablefor lateblight. veloped earlier in the season.
Table 1. Defoliation Due to Late Blight and
Average Plot Yields (Three Replicates) of Early
Ohio Potatoes Following Three Applications of




Treatment % defoliation Bu./A. % increase
Phygon 20.1 241.5 69.1
Yellow Cuprocide 20.0 205.6 44.0
Bordeaux 8-8-100- 18.0 472.3 20.7
Dithane D14 23.0 170.8 19.6
Zerlate 64.0 163.7 14.6
Compound A 45.0 157.2 10.1
Check (no
treatment 100.0 142.8
Q15 - 100.0 140.7 -1.5
N5E 100.0 133.6 -6.4
Least significant
difference 43.2 30.2
Table 2. Defoliation Due to Early Blight and
Average Plot Yields (Four Replicates) of Bliss
Triumph Potatoes Following Three Applica
tions of Eight Fungicides Compared with Un
treated Plots, Brookings, 1947.*
Early blight Average
% yield (ungraded)














*This exceptionally severe early blight infection devel
oped rapidly late in the season, after spraying was dis
continued. The vines were killed by a frost a week
later, so the effects of the di.sea.se on yield was not
pronounced.
In 1947, severe early blight devel
opednear theend of the season. While
the differences in defoliation were
not great between treatments (Table
2), Parzate and Dithane appeared to
provide the most protection, and Bor
deaux the least. The differences in
yields no doubt would have been
Zinc Fungicides Appear to Stimulate
Potato Yields
In 1950 the increases in yieldthat re
sulted where zinc fungicides were
used could not be entirely attributed
to disease control, there being only a
slight amount of early blight present
in untreated plots (Table 3). There
appeared to be some stimulation of
the plants from the zinc.Also, in 1950,
it was very apparent that Bordeaux
was causing injury to the foliage.
Table 3. Defoliation Due to Early Blight and
Average Plot Yields (Four Replicates) of Un
graded Bliss Triumph Potatoes Following Four
Applications of Various Fungicides Compared
with Untreated Plots, Brookings, 1950.
Early blight Average
% yield (ungraded)
















It Pays to Spray
The performance of any fungicide
cannot be properly assessed on the
basis of the results obtained in a single
season. Bycomparing the results over
a period of years it ispossible todetect
distinct trends even though individ
ual differences may not be significant.
From the standpoint of theseexper
iments, late blight developed in a se
vere form only in 1945. One positive
fact established by the 1945 trials was
that the experimental materials Q15
Table 4. Rank' of 15 Fungicide Treatments on Potato Foliage Disease Control
Based on Total Yield, Brookings, 1945-50.
Treatment 1945 1946 1947 1948 1949 1950
Check (no treatment) 7 9 8 7 9
Zerlate 5 8 1 1 1 1
Dithane 4 1 2 2 6 5
Yellow Cuprocide 2 4 10 4 4
Phygon 1 6 7 9 9 8
Bordeaux 3 5 8 6 8 6
Compound A ......6 3 _# - - -
Q15 St - - - - -
N5E 9t - - - - -
Fermate ... - 4 - - - -
COCS - - 5 - - -
Parzate - - 3 3 - -
Trihasic - - 6 5 3 7
Crag 658 - - 4 5 3




'Lowest number denotes highest rating.
•Material not u.sed, either hecau.se it was not av:ailahle, or material w as incffect ive or in)iirjous.
tAppeared to lie iniurious to the plant.
and N5E were not suitable, with re
spect to diseasecontrol or yield, as po
tato fungicides. It was demonstrated
that Phygon, Yellow Cuprocide, Di-
thane and Bordeaux mixture were
very effective in the control of late
blight. The results in 1945 also em
phasized the importance of thorough
spraying or dusting in a season when
weather conditions are conducive to
late blight infection.
With regard to early blight control,
it may be said, in general, that zinc
fungicides provided better control in
the tests to date than did copper com
pounds. In a season conducive to late
blight, therefore, it would appear ad
visable to alternate or combine appli
cations of copper and zinc fungicides
in order to control both diseases. The
newer fungicides, Cop-o-Zinc and
Crag, which contain both copper and
zinc, may be effectiveagainst both dis
eases, though they have not been test
ed in the present trials in a season
when late blight was serious.
The ultimate value of any potato
fungicide depends on its ability to in
crease the yield of the crop. While the
yields varied widely from season to
season, it is significant that in every
season the treated plots outyielded the
untreated check plots in practically
every case.
In Table 4 all of the treatments used
in the course of the trials are ranked
according to the yield of ungraded
potatoes. It is interesting to note that
Zerlate provided the highest yields in
each of the last four seasons. Since
these high yields can only partly be
attributed to diseasecontrol, it appears
that zinc had some stimulating effect
on the plants. The use of Dithane re
sulted in consistent though not out
standing increases over the six years.
Phygon and Yellow Cuprocide pro
vided big increases in yield in 1945
when late blight was a factor. Bor
deaux mixture controlled foliage dis
easeswell, yet the yield increaseswere
not in proportion because of the
chemical injury to the foliage. This
damage appeared to be more acute
with the low-lime mixture 8-4-100
than with the 8-8-100 mixture under
the conditions of these experiments.
Of those materials tested for short
er periods of time, the two zinc fungi
cides, Cop-o-Zinc and Crag, appeared
to be the most promising; Parzate was
comparable to Dithane in perform
ance, while the fixed coppers,Tribas-
ic.Compound A,and COCS, gave sat
isfactory though not outstanding re
sults. (Project 107. Plant Pathology.)
Siarved Soils Can Not Produce Good Crops Continued from page 58
Table 4. Effect of Fertilizer Treatment on the
Yield of Barley—Yield in Bushels per Acre
Treatment* Brookings county
Ibs/A. Bu/A.






•The first figure refers to the pounds of nitrogen; sec
ond, to pounds of phosphorus; ;ind third, to pounds of
pot;issium oxide ;ipplicd per ;icre.
Table 5. The Effect of Fertilizer Treatment on
the Yield of Corn (Fertilizer Plowed Under) —
Yield in Bushels per Acre
Lincoln Minnehaha Moody
Treatment* county county county
Ibs./A. Bu./A. Bu./A. Bu./A.
None 42,0 36.8 35.95
40-0-0 -. 53.3 47.0 33.75
0-40-0 .. 45.8 34.2 44.58
20-40-0 49.5 43,1 47.88
40-40-0 50.3 48.9 50.02
•The first figure refers to the pounds of nitrogen; sec
ond, to pounds of phosphorus; and third, to poundsof
potassium oxide applied per acre.
phosphorus, can only be restored by
fertilizer. Phosphorus isbecoming de
ficient in manysoil areas of SouthDa
kota. This was evident on many alfal
fa fields in the state in 1950.The plants
were short, the lower leaves had
turned yellow. The yield and quality
of thehay were much reduced. Appli
cation of phosphorus fertilizer gave a
marked increase in growth and yield.
It is also essential for small grain
and corn to have an adequate supply
of available soil phosphorus to insure
maximum yields and early maturity
Table 6. Effect of Nitrogen Fertilizer on Yield












•The first figure refers to the pounds of nitrogen; sec
ond, to pounds of phosphorus; and third, to pounds of
potassium oxide a|iplicd per acre.
of the crop. One thing to be remem
bered in the application of chemical
fertilizers to crops is that unfavorable
weather conditions may reduce the
response to fertilizer treatments.
Raise More With a Good Soil
Fertility Program
1. Use a good rotation, including
a legumeor a legume-grass mixture.
2. Maintain a balance between soil
depleting crops and soil conserving
crops in the rotation. This may beac
complished by having approximately
one-fourth to one-third of the crop
land in legumes and grasses.
3. Return all crop residues and ma
nures to the soil. Do not burn straw
stacks or grain stubble.
4. Apply phosphate fertilizer on le
gumes, and nitrogen and phosphorus
fertilizer on small grains and corn.
The amount of fertilizer used will de
pend on climatic conditions of area
and the presentstateof soil fertility, as
well aspast cropand soilmanagement
practices. (Project 46. Agronomy.)
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FARM
LAND VALUES IN SOUTH DAKOTA
By G. Lundy and R. Pengra
WE 11A\E BEEN HEARING alot rC-
renrlv ahniil linf)mimT landV V c t y bout boo ing
prices. Have land prices gone up.'
How much.' Where.' Information on
the factors influencing land values
and on how land is purchased has
been the subjectof research by the Ag
ricultural Economics department for
several years.
Although the research project cov
ers the eight counties of Beadle,
Brookings, Brown, Clay, Faulk,
Haakon, Hand and Spink, the coun
ties reported on in this article are the
five located within the prospective
Oahe irrigation project in central
vSouth Dakota. Particular emphasis is
being given to them to help discover
dry land values for this area as an aid
in determining values after irrigation
becomesa reality.Information was ob
tained from county court house rec
ords and U. S. census reports, for the
years 1941 to 1950, inclusive.^
'This article is based on preliminary tabulations and
may be subject to minor revision.
Major findings, to date, reveal an
increase in land ownership by farm
ers. Sa/es within these five counties
weremadechiefly bycorporations and
individual non-farmers, while farm
ers purchasedmore than 60percentof
the acreage transferred. The average




b:b| PART OWNERS, OWNED LAND
PART OWNERS, RENTED LAND.
n
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$10 in 1941 to more than $28 in 1950.
However, there is practically no evi
dence in these counties of the much
advertised "land boom" after the start
of the Korean war.
Fig. 1 pictures the yearly average
sales prices per acre of those transfers
for which full information as to con
sideration and terms of sale were
available. There was an increase in
average price during each year of the
decade. But since a dollar would not
buy as much in 1950 as in 1941, a part
of this price increase represents depre
ciation in the value of our money. The
land price increase for the decade,
however, is greater than the accom
panying decrease in the value of the
dollar. Sales prices were no doubt
held down somewhat in the early
years of the decade by sale of county
owned tax land and by the fact that
the market was crowded with foreclo
sure-acquired land from corporations.
A marked change in ownership of
farm land has occurred during this
ten-year period. Although data from










Fig. 1. Average yearly sale price per acre of
farm land in Beadle, Brown, Faulk, Hand,
and Spink counties for the years, 1941-50.
the time this was written, the trend
shown in Fig. 2 for the years 1940 and
1945 appears to have remained much
the same over the entire ten years.
During these first five years in the
counties of Beadle, Brown, Faulk,
Hand and Spink, the proportion of
the total farm acreage rented was re
duced from 75.4 percent in 1940 to
59.2 percent in 1945. During the same
five-year period, the land operated by
its owners in this five-county area in
creased from 24 percent to 39.6 per
cent of the farm land area.
The improved financial condition
of farmers may be partly due to an in
crease in the average farm size. Al
though there was an increase in total
acreage in farms in all the five coun
ties, they had 385 fewer farms in 1945
than in 1940, and a preliminary cen
sus report indicates that a further re
duction of 174 farms occurred be
tween 1945 and 1950 in these counties.
Fig. 2. Percentages of farm acreage by type of
operator for the five counties of Beadle, Brown,
Faulk, Hand, and Spink, 1940-45. U. S. census.
That former lenders were unload- of acres
ing their holdings of foreclosed land is
indicated hy the fact that during 1941, 350
corporations sold 188,536 acres or 70.3
percent of all the land sold in the five
counties that year. A resulting great 250
reduction in corporate land owner-
ship in those five counties is indicated
by the fact that during 1950 only 13,-
526 acres, or 8.5 percent of the land
.sold, was by the same corporations.
Fig. 3. More than one-half of the
total acreage sold in 1950, and nearly
twice as great an acreage as sold hy
any other group, was sold by individ
ual non-farmers. A goodshareof their
holdingshad been purchasedfrom the
counties and from the various corpo
rations during the early 1940's. By
1950, corporations had disposed of the
bulk of their holdings, and were no
longer an important factor in the land
market. All the counties also had dis
posed of most of the land they had
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Fig. 4 shows the percentage of the
acreage purchased by various types of
buyers. Farmers have bought more
than 60 percent of the land sold dur
ing all but two of the ten years, 1941-
50, and resident non-farmers have
bought a good share of the balance.
Fig. 5 shows the net gain in acre
age owned by farmers in the five
counties over the 10-year period, 1941-
50. Farmers bought 1,784,042 acres
and sold only 226,301 acres, leaving a
net gain of 1,557,741 acres. This trend
is definitely a marked reversal of the
increase in tenancy that characterized
the previous20years.
RESlDENf NQN-FARMERS





SOUTH DAKOTA WOMEN EAT
By Lida M. Burrill and Beth Alsup
WHAT AND now much do South
Dakota women eat? To help
answer this question 57 Brookings
women,ranging from 30to 84yearsof
age, have,at some time during the past
two and one-half years, carefully
weighed and recorded every bit of
food eaten during a 7-dayperiod. This
was done in the home of each woman
so that food intake and other habits of
living were interrupted as littleas pos
sible, with one exception. One morn
ing during the week was spent in the
Experiment Station Nutrition re
search laboratory, at which time basal
metabolism and various chemical and
physiological tests were made.
Various Age Groups, Economic and
Social Levels Studied
The women chosen for this study
represented various economic and so
cial levels as well as different age
groups, but all were physically able to
carry on the normal household and
community activities for their age.
They were fairly evenlydistributed in
the various age groups with 9 from 30-
39, 8 from 40-49,14 from 50-59,9 from
60-69, 10 from 70-79, and 7 over 80
years of age. The group included 2
unmarried women who lived with
other people, 11 widows living alone,
and 36 women who lived with their
husbands, husbands and children, or
just children. Only the two single
women and two married women
were employed outside of the home.
Careful Recording of Food
Intake Necessary
Prior to the week during which the
food intake record was made, each
woman was carefully instructed in the
techniques of weighing her diet on
A research assistant visits the home of one of
the women on the first morning of a 7-day food
weighing period. At this time she assists the
woman in weighing and recording breakfast.
all
food scales which were supplied by
the research laboratory. Then during
the week when she was actually
weighing her food, workers from the
nutrition research laboratory called on
her at least once a day to answer any
questions she had on the weighing of
the food or the keeping of accurate
records.
Since the study was planned to se
cure a pattern of the woman's usual
diet when it was completely self-se
lected, as few restrictions as possible
were made on her activities which
might influence her choice and con
sumption of food. For instance, even
the between-meal snacks were record
ed, although it was necessary in some
instances to estimate the size of a serv
ing,rather than to get its weight,when
the woman was out for an afternoon
club meetingor an eveningof bridge.
The food intakerecords kept bythe
women have been carefullystudied as
to the consumption of certain food
groups and also as to the amounts of
each of the nutrients which the food
supplied. In addition, the women
have beengrouped byage decades be
ginning at 30 years to show possible
changes in food habitswith age.
Recommended Dietary Plan
One recommended dietary plan for
the adult woman includes the follow
ing foods or food groups daily:
2-3 cups milk
1 egg, (or at least 3 to 4 per week)
1 or more servings meat, fish, or
poultry
1 or more servings potatoes
1 serving green or yellow vegetable
1 serving other vegetable
1 serving vitamin C-rich food
1 serving other fruit
3 or more servings whole grain or
enriched cereals and breads
1 or more tablespoons butter or for
tified margarine
Not Enough Milk in Diet
As a group, the dietaries of the
Brookings women studied met this
recommended dietary plan except in
milk and green and yellow vegetables.
Table 1summarizes the average num
ber of daily servings of the different
food groups. The milk intake was
consistently low for all six decades
ranging from 0.5 to 0.9 cups per day.
Two women had none at all and
many others used just a small amount
on cereal or in coffee. Moreover, only
two of them averaged as much as the
recommended two cups per day.
Table 1. Average Number of Daily Servings of Food
(Summary for 57 Brookings Women Grouped by Decades)
30-39 40-49 50-59 60-69 70-79 80-Up Mean
Meat, fish, poultry ... 1.1 1.1 1.2 .9 .9 .7 1.0
Eggs (per week) 2.9 3.4 3.6 3.4 2.1 2.5 3.0
Milk (cups) ... .7 .9 .5 .8 .6 .8 .7
Enriched cereal and bread —... 3.3 3.1 4.6 4.1 5.1 4.4 4.1
Refined cereal ... .5 .8 .4 .4 .5 .5 .5
Vit. C-rich foods ... 1.0 1.4 1.1 1.1 .9 .8 1.0
Other fruit - ... .7 1.2 1.3 1.2 1.0 .8 1.0
G. and Y. vegetables .. . ... .2 .4 .2 .2 .2 .3 .2
Potatoes ... .6 .8 .7 .7 .6 .6 .7






















Fig. 1. Comparing the amount of nutrients consumed by Brookings women with the allowances
recommended for adults by the Committee on Foods and Nutrition of National Research Council.
Diet Low in Green and Yellow
Vegetables
There was very little difTereiice be
tween the individual decades in re
gard to consumptionof green and yel
low vegetables with none averaging
more than one-fourth serving per day.
The term green and yellow vegetables
includes only those vegetables with at
least 1000 I.U. (International Units)
of vitamin A per 100 grams of food,
such as asparagus,broccoli, chard, leaf
lettuce, pumpkin, scjuash, turnip
greens, beet greens, carrots, spinach,
and sweet potatoes. Sixteen of the 57
women did not have a single serving
of these vegetables during their 7-day
weighing period; only nine had as
much as one-half serving daily; and
only two averaged the recommended
one serving daily.
There seemed to be a definite trend
for the women over 60years to eat less
meat, fish,or poultry. This downward
trend was also observed in the con
sumption of eggs after 70yearsof age.
However, they tended to eat more en
riched cereals in these later years.
Vitamin C Foods Adequate
The vitamin C-rich foods include
the citrus fruits, tomatoes, strawber
ries, cantaloup, and raw cabbage. All
of the age groups averaged closeto the
recommendations of one serving a
day, with only seven individuals con
suming less than one-half serving a
day and twenty-nine consuming more
than one.
Further Study of Caloric Require
ments of Older Women Needed
The nutrients supplied by the die
taries have been calculated from food
tables. In Figure 1,averages of the nu
trients for each age group have been
compared with allowances of nutri
ents recommended by the Committee
on Foods and Nutrition of the Na
tional Research Council. However,
since some extremely high individual
records tended to cover up deficiencies
in various groups, the percentage of
individuals in each age group who
consumed two-thirds or more of the
recommended allowances were cal
culated. This information is shown in
Figure 2.
A quick glance at Figures 1 and 2
reveals that with the possible excep
tion of vitamin A the intake of all nu
trients became gradually less with in
creasing decades after the age of 60.
This appears to reflect the general ten
dency of older people to eat less as
they become less active. It is also ob
served that the average caloric intake
of each of the groups is below that rec
ommended. However, there was no
apparent evidence of widespread un
derweight or undernourishment
among the women. These observa
tions have lead to the conclusion that
further study of the energy require
ments and caloric allowances of older
women is needed. There was a wide
range in individual intakes from ap
proximately 800 to 2500 calories daily,
but the extreme values were compara
tively few in number.
Protein Intake at Recommended
Level
The average protein intake for the
women from 30to 59 yearsof age was











mended allowance, with only two in
dividuals consuming less than two-
thirds of that amount. However, it
showed a rather sharp decrease with
the women over 60, which was not
surprising when the lower consump
tion of meat and eggs of this age
group is considered.
Since the amount of milk consumed
was far below the recommended level
in all age groups, it was to be expected
that the calcium intake would be
quite low, with very few subjects hav
ing an adequate amount. Iron, the
other mineral studied, was consumed
in smaller c|uantities by the women
over 60,with over 40percent of the 80
year-olds having less than two-thirds
of the recommended allowance as
shown in Figure 2. However, with the
exception of two women, one in her
forties and one in her seventies, the
hemoglobin was in a normal range
which usually indicates an adequate
intake of iron.
The calculated vitamin A intake









H SUBJECTS RECEIVING 2/3 OR MORE OF THE RECOMMENDED •ALLOWANCE
• SUBJECTS RECEIVING LESS THAN 2/3 OF THE RECOMMENDED ALLOWANCE
Fig. 2. Percentage of Brookings women in six age groups who consumed two-thirds or more of the




pitch such as on
this one, should
not use the cedar
shingles. A good
choice would be a




By Dennis L. Moe
A Dakota wind has just blown off
a number of asphalt shingles on
your barn. You glance over at your
neighbor's barn to see what damage
has taken place. Why, the entire roof
is intact! You begin to wonder why.
Surely, there was no difference in the
wind velocity. His barn has no more
windbreak than yours.The roof pitch
is the same.Both of you purchased the
shingles from the local dealer and ap
plied them the same year. No, there
must be some other reason.
Building Requirements Vary
Requirements of farm buildings
vary with climate, topography of the
This poultry house has a good, prop
erly installed cedar shingle roof
which will give satisfactory service to
the owner over a number of years.
OVER YOUR HEAD
land, and type of agriculture, all of
which cut across state lines and there
fore are regional in character. Some of
the recjuirementsare also of direct na
tional and inter-regional significance.
To obtain service and design informa
tion on farm buildings, studiesof spe
cific building materials are being
made by the Agricultural Engineer
ing department at the South Dakota
State College Experiment Station in
cooperation with the State Experi
ment Stations of the North Central
Region on a regional project.
This field study on farm building
materials in South Dakota involved
157 material inspections on 101 farm
buildings, conducted on 62 different
farms. The types ofstructures inspect
ed were residence, movable poultry
brooder house, central poultry house,
central hog house, granary, general
purpose barn, sheep barn, dairy barn,
milk house, temporary corn crib, per
manent corn crib, shop, implement
storage house and garage. General
purpose barns were observed more
often than anyothertype of building.
The building sizes also varied from a
very small, movable building to very
large barns of 100,000 cubic feet. Ob
servations were conducted in both
East and West River areas. Table 1
shows the materials inspected by
Table 1. Data on Location and Itemsof Survey
Area 1 (East Area 2 (West
ttem of Missouri River) of Missouri River)
Foundations 33 18
Asphalt shingles 8 18
Roll roofing 1 16
Sheet metal 8 11
Wood shingle 23 21
Information was also gathered on
each building such as: age of struc
ture, foundation type, type of floor,
type of wall, roof slope, windbreak
present, roof type, drainage, subsoil
type, present general condition, and
estimated future life.
Types of Failures Found in Roll
Roofing and Asphalt Shingles
Performance studies on rollroofing
and asphalt shingles have been com
pleted, and the studies on the other
materials will be finished thiscoming
year.
Failure as used in this study signi
fies sometypeof damage to the mate
rial but not necessarily a total failure.
In a few cases it could be the natural
deterioration with age of the material.
Table 2 shows the types of failures
encountered where roll roofing was
used. As could be expected, the tables
show a greater total number of fail
ures than there were materials in
spected, as most materials had more
than one type of failure and were
therefore entered in several columns.
For example: one roll roofing inspect
ed may have failed by beingtorn and
also may have leaked. Therefore, the
failures for that one roofing would be
entered as two failures.
Of the 17 inspections made on roll
roofing, 13, or 76.5 percent, showed
some failure had taken place. The
main types of failures observed for the
roll roofing were: breaks or tears,
leaks, and wind damage.
Table 3 shows the types of failures
observed on asphalt shingles. Of the
26 roofs inspected that were covered
with asphalt shingles, failure of some





Table 3. Data on Asphalt Shingle Failures
Total inspected Failures Curling Broken or torn Blown off
Loose roofing
kind* was indicated on 8, giving a 30.8
percent failure.
Roof Failures Due to Method
of Applying
From these facts gathered on as
phalt shingles and roll roofing, it
seems that the majority of failures can
be traced to improper application of
the material. The causes occurring
most frequently were:
1.Not following the manufacturers'
directions where application was
made by an owner or tenant rather
than by a carpenter or contractor.
2. Using the wrong kind of nails,
glue, and fasteners, or not using a suf
ficient amount of each.
3. Poor condition of the material to
which the roofing was fastened.
4. Lack of roofing accessories such
as flashing, ridge strip, and starting
strip.
For most farm building roofs in
South Dakota, a wisely selected and
properly applied asphalt shingle
would very likely give more satisfac
tory service than a roll roofing. How
ever, on certain temporary buildings a
good roll roofing certainly has eco
nomical advantages. Practically all as
phalt shingles,regardlessof roof pitch,
should be fastened down securely by
gluing or with metal fasteners. (Proj
ect 203.Leader: Dennis L. Moe, Agri
cultural Engineering Dept.)
What South Dakota Women Eat
was higher than was anticipated from
the small number of servings of green
and yellow vegetables. This may be
partially explained by two facts: (1)
There were a number of individual
dietaries which were very high in vita- :
min A; (2) The inclusion in the diet :
of liver which contains extremely i
large amounts of vitamin A.
The ascorbic acid intakes ranged i
from 9 to 134 mg. daily with most of
them, however, falling in a medium
range. The 40-49 year group appears
to have an extremely high intake,
since four out of the eight individuals
consumed more than 100 mg. daily.
The intakes that were relatively low
in this nutrient appear to be reflected <
in the blood serum ascorbic acid val- i
ues, although very few clinical symp
toms of vitamin C deficiency were ap
parent. For this reasonduring the past
year, further study of ascorbic acid in
take plus excretion tests have been
made.
; Continued from page 72
Some of the same 57 Brookings
women used in the first study served
for this one also. The subjects again
weighed and recorded their food for
sevendays,but, in addition, they saved
a portion of this food which was then
analyzed for ascorbic acid. Further
more, because of the apparent need for
further study of caloric intake, addi
tional portions of all food consumed
was saved for calorie determination.
The results of this later work on the
intake of ascorbic acid and energy
value of food will be reported at some
future date. (Project 178. Leaders:
Lida Burrill and Beth Alsup, Home
Economics Dept.; Alvin Moxon,
Chemistry Dept.; in cooperation with
other stations in the North Central
Region and the Bureau of Human
Nutrition and Home Economics, as a
part of Project NC-5, "The Nutrition
al Status and Dietary Needs of Popu
lation Groups in the North Central
Region.")
m
Fig. 1. Root rot losses are very severe in some fields.The grain in the foreground was grown on nat
ural field soil, that in the background on soil which had been treated to kill the disease-producing
organisms. Killing the soil fungi eliminated the root rot damage to the crop. Note increased size and
heading of the barley when root rot was eliminated. "Barley in this experiment yielded around 15
bushels per acre on untreated soil and about 50 bushels on the treated soil under field conditions.
I
IN CEREALS AND
Plant Pathologists a Step Nearer in Search for Control
G. W. Bruehl
Root rot diseases of cereal crops
and grasses have become a subjectXV s t
of much concern to farmers in South
Dakota. This group of diseasesexacts
a heavy toll in agricultural produc
tion. It can be reasonably estimated
that many farmers lose 15 to 20 per
cent of their crop and many lose more
because of root and crown rot dis
eases (Fig. 1).
These diseases are as yet largely
uncontrolled.They have been the sub
ject of extensive investigation, both in
this country and others, particularly
Canada. In spite of disappointing re
sults from the standpoint of practical
control, research isbeing conducted to
further unravel their complexities in
the hope that ultimately a practical
control measure will be discovered.
Control of a crop disease is occa
sionally accomplished through a sin
gle discovery, such as the finding of
wilt resistance in the case of flax. On
the other hand, successful control
measures are usually discovered only
after extensive experimentation dur
ing which knowledge of the disease is
expanded in all directions. An impor
tant part of this information is to learn
what organism causes the disease and
then how to produce the disease read
ily under controlled laboratory and
greenhouse conditions. Some diseases
are dependent upon special soil and
weather conditions for their develop
ment. Such conditions may occur in
one place one year and somewhere
else the next. The ability to produce
the disease experimentally in the
greenhouse frees the experimenter
from this dependence upon fluctuat
ing soil and weather conditions. This
acts to speed the work and increase its
accuracy.
One of these root rots (Pythium
root rot) was produced in the green
house this past winter (Fig. 2). This is
just one of the many root rot diseases.
This discovery will help to make real
progress in understanding this disease.
Symptoms on Roots
Symptoms are the reactions of the
plant to disease; the visible signs of
disease which tell us that something is
wrong. The disease is most readilyob
served on large, actively growing
wheat roots. Each infection forms a
lesion, or area of rotting tissues.
Healthy wheat roots are glistening
white and plump when the soil iscare
fully washed away. The light tan to
brown lesions of this disease contrast
with the healthy tissues (Fig. 3A) and
are rather easy to observe.
The most common damage to the
root system of small grain crops in
South Dakota is mainly a destruction
Fig. 2. Effect of Pythium root rot on growth of
barley, healthy plants in left pot and diseased
plants on the right. A pure culture of the fungus
was placed in the pot on right at planting time.
Both pots received same amount of plant food
and water. Shortened straw, small heads and
lack of tillers in right pot are due to damage
caused by the fungus to the root system.
of the fine roots (Fig. 4). These root
lets are sodelicate they can seldom be
removed from the soil, so this part of
the disease may go largely unob
served. These delicate roots are most
important to the plant as they absorb
water and plant food from the soil
and constitute an important part of
the total root system. Pythium root rot
may practically eliminate this fine
root system.
Symptoms Above Ground
These in] uriesto the root system are
also reflected in the above ground
parts of the plant. The symptomsare
generally not evident above ground
until the plants are three or four
weeks old, or older. From this age on
they are visibly stunted; the leaves are
narrower than normal and generally
lighter in color.The lower leavesmay
turn yellow and die with no apparent
cause.Development of the crowns and
stools is greatly reduced, severely dis-
cased plants having only a single stem
with no stools (Fig, 2). The straw is
shortened, particularly in some very
susceptible barley varieties. Grain
fieldsvary from single small heads per
plant to plants with numerous stools
and nearly normal heads, depending
upon the severity of the attack. Plants
with diseased roots may sufller from
drought sooner than those with
healthy roots becausemuch of the root
system has been injured or killed.
This diseasedelays maturity. It gen
erally does not attack uniformly but
varies with local soil conditions so that
grain may be ripe in one spot and still
cjuite green close by. This lack of
vigor, shortage of stools, delayed and
uneven maturity give reason to sus
pect presenceof Pythium root rot.
Above ground symptoms cannot be
taken as proof of the presence of root
rot. Soil conditions, such as nutrient
deficiencies and salt accumulations,
may cause similar injuries. In the final
analysisa real diagnosis depends upon
careful field and laboratory examina
tion of the roots.
Weather in Relation to Disease
Development
Weather influences diseasedevelop
ment by acting on both the fungus
1
•a;
and the crop. This pathogen grows
less quickly in cold soil, whereas
wheat and barley can grow very well
under cool soil conditions and conse
quently the crop may become quite
well established before the fungus be
comes active in the spring. As the soil
gradually warms, the fungus grows
more rapidly and should other soil
conditions favor this root rot, disease
development will be well underway
before a good crown with tillers can
be formed.
Soil moisture,like temperature plays
a part. High moisture levels favor
the spread of the fungus from root to
root. The fungus needs only a day or
two with free water in the soil to pro
duce swimming spores, and make a
new infection. Once inside the root,
dry weather can return without stop
ping the growth of the fungus already
within the root because the root is
filled with water. Each wet period
may bring a new spread of the fun
gus, When the Pythium population
is high and many roots are invaded
and destroyed, the onsetof dry weath
er and high temperatures is particu
larly damaging, (Project 115, Leaders:
G, W, Bruehl and C, M, Nagel, Plant
Pathology Department, in coopera
tion with the USDA,)
Fig, 3, Most easily
observed of field
symptoms on
wheat is the pres
ence of brown le










ing spores are seen
in diseased root.
/
Fig. 4. One of the most serious effects of this disease is the destruction of the fine root system. Com
pare the roots of a healthy barley plant (left) with those of a diseased plant (right). Both are of the
same variety, age, and each received the same amount of plant food and water. It becomes obvious
that such damage to the root system seriously reduces the yielding capacity.
Fig. 5. Illustrating stages which the fungus goes through to infect a healthy root. At (A) is seen a
swimming spore which has come to rest upon the surface of a root. Germination of the spore takes
place and it passes into the thread stage (B). Once inside the cells of the root, the fungus grows
rapidly and develops an extensive system of threads (C) which take food from the root. After a short
time, some of the threads enlarge into irregular masses called sitorangia (D) which function in
forming a new crop of spores (E). The sporangium puts forth a tube so that the tiny spores can
enter the soil moisture where they swim off to infect more roots.
Topcross pullets. Both types of plumage shown here occurred in the topcrosses.
COMBINING ABILITY OF INBRED
D. G. Jones and Wm. Kohlmeyer
Development of inbred lines of
poultry for the production of hy
brid chickens is accompanied by
many problems. One of these prob
lems is the matter of evaluating the
inbred lines in their early stages of de
velopment as to their probable future
value.
One method of approach to this
problem of testing inbred lines in
volves the use of the topcross. A top-
cross is a mating of inbred males with
random bred females. It may be and
usually isa crossbetween breeds,but it
can be made within one breed. From
such a cross the breeder hopes to be
able to tell whether the inbred under
test has good combining ability. If
combining ability or "nicking" results
from such a cross, it is generally felt
that such an inbred may combine well
with other inbred lines to form desir
able hybrids.Topcrossing has been the
method of approach for evaluating in
bred lines of poultry at the South Da
kotaAgricultural Experiment Station.
White Plymouth Rock Inbred
Lines Tested
To obtain information on the com
bining ability of inbred White Ply
mouth Rock lines maintained at the
Experiment Station in Brookings,
New Hampshire females were mated
to inbred White Plymouth Rock
males. Two pens of pullets from this
topcross were housed at the North
Central Station at Eureka. In addi
tion, two pens of New Hampshire
pullets served as controls. Most of the
topcross pulletswere sired by malesof
two of the inbred lines of White
Plymouth Rocks, although a few pul
lets were sired by males of two other
lines.These pens were compared with
Reciprocal cross pullets. Two types of plumage which occurred in the reciprocal crosses.
respect to egg production, mortality,
broodiness, and egg size during a 10-
month period beginning November 1,
1949.
The experiment is being repeated
with another and somewhat larger
group of pullets this year with the fol
lowing modifications: The topcross
pullets this year were the ofTspring of
a single inbred line of White Plym
outh Rocks mated to New Hamp
shire females and were placed in
one pen. The reciprocal of this cross
(New Hampshire males mated to in
bred White Plymouth Rock females
of the four inbred White Plymouth
Rock lines) was also made. These
were housed in another pen. For con
trols, one pen of New Hampshire pul
lets, and one pen of White Plymouth
Rock pullets were housed. The latter
were of the same strain as that used to
develop the inbred White Plymouth
Rock lines. Each year the pullets used
in these trials were hatched at the
same time and were brooded and
grown together at the Experiment
Station at Brookings. At housing time
they were trucked to the North Cen
tral substation at Eureka. The experi
mental period for the second group
began October 1, 1950 and is still con
tinuing. The same data are being ob
tained on this group as was obtained
on the previous group.
The laying houseat the North Cen
tral substation is of rammed earth
construction and the birds are kept in
confinement except for access to a
wire-floored sunporch when the
weather is suitable. All pens receive a
free-choice grain and mash laying ra
tion with water and oyster shells.The
management so far as possible has
been the same as that receivedby well-
fed, well-cared for South Dakota farm




Month Prod. Mortality Prod. Mortality
(cumulative) (cumulative)
November 35.1 1.52 31.3 1.52
December 57.1 4.54 59.6 1.52
January 57.2 12.12 56.7 1.52
February 64.9 18.18 62.1 3.03
March 63.9 19.70 65.6 3.03
April 55.1 22.73 64.6 4.54
May 46.7 27.27 55.1 7.58
June 48.4 33.33 41.9 10.61
July 47.4 34.85 44.2 12.12
August 37.1 37.88 36.4 15.15
Totals 51.53» 37.88 51.97* 15.15
flocks. Daily records are kept of egg
production and mortality for each
pen. To adjust for differences in the
time and amount of mortality in the
various pens, percentage egg produc
tion is calculated on a hen-day basis.
The mortality experienced as well as
the time the mortality occurs isa very
important factor in determining prof
its or losses in the poultry enterprise.
Broodiness and Mortality Affect
Topcrosses First Year
Data covering the first experiment
al group of pullets are presented in
Tables1and 2 and Graphs 1and 2. It
will be noted from Table 1 that there
was very little difference in percent
age egg production between the top-
crosses and controls for the entire ex
perimental period. There were slight
seasonal variations between the two
groups as to percentage egg produc
tion during the year. The topcross
birds experienceda heavier mortality,
and this occurredearlier in the experi
mental period. This, of course, had a
very drastic effecton the total number
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Graph 1. Average egg size of topcrosses and Graph 2.Percent ofsmall eggs produced by top-
New Hampshires. Eureka Substation, 1949-50. crosses andNew Hampshires. Eureka, 1949-50.
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Table 2. Egg Weight, Percent Small Eggs, and Broodiness in Topcross and

























Table 3. Egg Weight and Percent of Small Eggs, Eureka, 1950-51
Average Egg Wt., Oz./Doz. Percentage of Small Eggs*
Rec. Rec.
W.P.R. Topcross Cross N.H. W.P.R. Topcross Cross
24.8 26.3 25.4 23.8 13.1 0.0 11.0
25.4 27.1 26.3 18.3 11.4 0.9 5.6
26.2 27.9 26.5 7.0 11.4 0.9 5.7
26.2 28.2 26.7 18.1 5.6 0.0 4.0
27.0 28.3 26.6 5.8 4.7 0.0 7.5
January 24.0 . . 23.8 1
February .. 24.7 . . .
March 25.0 . . 7.0 1
April ... 24.6 . . . 18.1
May 25.1 . . . 5.8
*Eggs weighing less than 23 ounces per dozen.
tN.H.—New Hampshire; W.P.R.—White Plyntoiith Rock; Topcross—Inbred W. P.
females; Rec. Cross—New Hampshire males x Inbred W. P. Rock females.
Rock males x New Hampshire
When calculated on a per-pullet
housed basis, the averageegg produc
tion of the topcrosses was 23 eggs per
bird less than that of the New Hamp-
shires. Not all of this difference was
due to the differential mortality in the
two groups, however.
Inspection of Table 2 reveals that
the topcross birds experienced more
broody periods which would also cut
down on total egg production, and
hence the average eggs produced per
pullet hou.sed.The broody periods also
affect percentage of egg production,
and it seems likelythat had there been
less broodiness and less mortality, the
topcrosses would have had a higher
percentage production for the year
than the New Hampshires. In other
words, the rate of lay of the topcrosses
in laying condition probably exceeded
that of the New Hampshires. It
should be pointed out that no culling
was done at any time; any sick birds
remained in the flock until death oc
curred. Byculling it would have been
possible to raise the percentage pro
duction level, but this would have
tended to eliminate the effect of dif
ferences between the two groups in
morbidity and mortality.
Topcrosses Lay Larger Eggs
In one respect the topcross birds
were superior to the New Hamp
shires. Data presented in Table 2 and
Graphs 1and 2 showthat the topcross
es not only laid larger eggson the av
erage, but that they also laid fewer
small eggs (eggs weighing less than
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Graph 3. Showing the percentage egg produc
tion of crossesand pure breeds. Eureka, 1950-51.
Topcross Superior in This Year's Test
Productiondata for the presentyear
are presented in Graph 3. The superi
orityof the topcross and the reciprocal
of this cross is clearly evident. Not
only did these two pens reach a high
level of production in a shorter inter
val, but they also attained and have
maintained a higher rate of produc
tion up to June 1. Mortality for all
groups has been low to the present
time so there are no significant differ
encesbetween pens.As in the previous
year, the topcross eggs have a greater
average weight, and there is also a
smaller percentage of small eggs laid
by this pen. The reciprocal of the top-
cross also shows this same advantage.
Data on average egg size and percent
age of small eggs are shown in Table
3. Broodiness has been a much more
serious problem in the White Plym
outh Rock pen than in any of the oth
ers to the present time.
The superiority of the topcross and
the reciprocal cross in this year's test is
plain, but the reasons for this superi
ority are not clearly evident at this
time. The fact that neither broodiness
nor mortality has been serious this
year probably accounts for some of
this pronounced superiority of the
crosses over the pure breeds, but it
seems unlikely that it can account for
all of it. As mentionedpreviously, the
heavy mortality and high incidenceof
broodiness in the topcrosses in the first
year's test undoubtedly reduced the
percentage of lay of the topcrosses.
Another factor contributing to the
superiority of the crosses is the failure
of the pure breeds to achieve the level
of performance attained the previous
year. Presumably most of this differ
ence is environmental.
Regardless of the causeof the supe
riority of the crosses, if these results
can be repeated consistently, it may
give the poultry breeder an entirely
new concept with respect to the use of
inbred lines. If topcrossing will con
sistently produce results such as these
shown in the second year of this test,
chickensof superior egg laying ability
could probably be produced much
more economically this way than they
could by crossing four inbred lines,
which is an accepted method of pro
ducing hybrid chicks. Whether the
topcross is called a hybrid or a cross
bred is immaterial so long as the de
sired results are produced. (Project
194.Leaders: Dean G.Jones and Wm.
Kohlmeyer, Poultry Department; Al
bert Dittman, Eureka Substation.)
Slaughter Lambs
BY CARCASS WEIGHT AND GRADE
By Ottar Nrrvik and David G. Paterson
IN MARKETING Hvcstock, farmers and
ranchers are interested in removing
as much of the guess work as possible
in determining prices. Slaughter live
stock can be sold in three different
ways: (1) by head, (2) per hundred
pound live weight, and (3) per hun
dred pound carcass weight.
The first method, though formerly
widely used, is no longer in common
use for slaughter livestock. This meth
od of sale seems to be very simple, but
is really the most difficult method for
both seller and buyer. It makes it nec
essary to estimate both the live weight
and dressing percentage (yield) of the
animal. In addition an estimate has to
he made of the grade of the carcass.
The second method of selling, by
hundred pound live weight, is the
common system in this country. This
removes part of the guess work be
cause the live weights are determined
by scales. Buyers and sellers still have
to estimate the dressing percentage
and grade of the carcass.
In the third method,prices are based
on the weight and grade of the car
cass. Since the value of the animal is
determined by the pounds of meat
and by-product it produces, this sys
tem will be more similar to methods
used in determining wholesale prices.
In this method the carcasses are
weighed and graded and prices are
based on the basis of these factors.
Thus this system removes stillmoreof
the guess work in selling.
Since sale by carcass grade and
weight removes more of the guess
work than the present system, it is
only natural to ask: Why is livestock
not soldon this basis Any new meth
od of marketing requires considerable
change in packing house procedure.
Such changes may be expensive, and
are not justified unless the advantages
of the new method are substantial.
Considerable research is needed to
determine whether the new method is
more satisfactory than the present
method under practical packing
house conditions. The North Central
Livestock Marketing Committee in
1947 undertook a regional project en
titled, "Marketing Slaughter Live
stock by Carcass Grade and Weight."
This project includes work on cattle,
veal calves, hogs, sheep and lambs. As
a part of this project, the South Da
kota Station has been doing work on
the desirability and practicability of
marketing lambs by carcassgrade and
weight.
The first problem which has to be
examined is whether the present
method of selling by live weight does
an adet]uate job in reflecting to the
sellers the actual value of the lamb
carcasses. In order to answer this ques
tion it is necessary to determine how
accurately the lamb buyer can esti
mate the dressing percentage and the
carcass grade from live animals.
If prices are to be determined by
carcass grade and weight, it is of great
importance that these factors, as far as
possible,bedetermined in an objective
manner; in other words, that they are
the same even if different graders are
employed. This is no problem as far
as carcass weights are concerned, since
these are established by scales. Grad
ing, on the other hand, is based on sub
jective factors; consequently, graders
in different packing plants may differ
in their evaluations of these factors.
In the South Dakota project, data
were collected on 32 lots comprising
487 lambs, most of these being selected
from direct shipments. Live animals
were graded by a packer buyer and an
Experiment Station grader. Each
grade was divided into three sub-
grades and assigned numerical values
which were used in calculating the av
erage grade for the lots. For example,
13 for "choice plus," 12 for "choice,"
and II for "choice minus" (Table I).
Table 1. Numerical Equivalents of Grades
Live grades Carcass grades Number
Prime.. Prime 14
Choice, plus Choice, plus 13
Choice... Choice 12
Choice, minus Choice, minus 11
Good, plus ..Good, plus 10
Good.. Good 9
Good, minus ..Good, minus 8
Medium, plus Commercial, plus „ 7
Medium ..Commercial 6
Medium, minus Commercial, minus 5
Plain, plus Utility, plus 4
Plain Utility 3
Plain, minus Utility, minus 2
Cull Cull 1
Individual yieldswere estimated by
the Station grader on all lots and by
the packer buyer the first six lots; but
it was felt that this was so impractical
that on the remainder of the lots the
packer buyer only made estimates of
the yield of the entire lot.
Carcasses were graded by a Federal
grader, a packer grader, and a meat
specialist from the Station. These
grades were also divided into three
subgrades.
How Accurate Are Buyer's
Estimates on Yield?
The first problem analyzed was
how accurately the buyer could esti
mate the dressing percentages for lots
of live lambs. When the buyer's esti
mates were compared to the actual
yield, it was found that he estimated
yields within 1 percent for 12 lots,
within 2 percent in 17 lots, within 3
percent for 20 lots and within 4 per
cent in 27 lots. For three lots the buyer
did not make any estimate of lot
yields; these three were therefore ex
cluded in this comparison. The buyer
overestimated the yield in 19 lots and
underestimated for 8 lots (Table 2).
Table 2. Buyer's Estimate of Dressing Percent
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There was a tendency for the buyer
to underestimate lots where the actual
yield wasover 48percent, and to over
estimate lots where the yield was less
than 48 percent.
Of 15 lots yielding more than 48
percent, the buyer underestimated in
8 and overestimated in 7; of the re
maining 12 lots which had yields of
less than 48 percent, the yields were all
overestimated. For a very large num
ber of lambs, the buyer's estimates of
yield would probably be closer to ac
tual yields than it was in individual
lots. Thus the average yield for all lots
combined was 48.4 percent, the aver
age of the buyer's estimates was 48.1
percent, an error of 0.3 percent which
is relativelysmall. For individual lots,
however, the errors ranged from 0 to
4 percent. Thus some farmers might
not receive payment according to the
dressing percentage of their lambs.
For farmers as a group, however, the
returns would be approximately the
same whether live weight or carcass
weight had been used (Table 3).
Table 3. Difference Between Buyer's Estimate of







































Buyer's Live Grades Correspond
Closelyto Carcass Grades
Individual grading of live lambs
was made for 438 lambs. The buyer's
livegrade corresponded to the Federal
carcass grade for 20.5 percent of the
lambs. Fie overestimated by one-third
of a grade for 19.6 percent and under
estimated by one-third of a grade for
13.7 percent. In all, 53.8 percentof the
estimates were accurate within one-
third of the actual carcass grade.
Eighteen percent were overestimated
by two-thirds of a grade, and 6.4 per
cent underestimated to the same ex
tent.Thus 78.4 percent were estimated
within two-thirds of the actual carcass
grade. This indicates that the buyer's
livegradescorresponded closely to the
carcass grades (Table 4).
Although the buyer was close to the
actual carcass grades in the majority
of cases, there was a tendency to un
dergrade lambs which graded choice
Table 4. Buyer's Estimate of Carcass Grade
from Live Lambs Compared To Actual Carcass
Grades by Federal Grader
Deviation from
federal carcass grades Number Percentage













and to overgrade lambsgrading good
or lower (Table 5).
These data reveal a tendency to
overgrade lambs of below average
qualityand to undergrade betterqual
ity lambs.
Graders Show Little Variation in
Judgment of Carcass Grades
If payments were to be made on the
basis of carcass grade and weight,
grades would have to be standardized
in such a manner that differentgrad
ers would not differ greatly in their
judgment of the grade factors. In
order to determine how close various
graders come in their judgment of
carcass grades, a comparison was
made between grades by a Federal
grader and a packer grader on 454
lambs. The two graders agreed on
grades for 35.9 percent of the lambs.
and were within one-third of a grade
in 45.2 percent of the lambs. In an
other 19.3 percent their grades dif
fered by no more than two-thirds of a
grade. This would indicate that car
cassgrades by individual graders vary
by relatively small amounts (Table 6).
Table 6. Carcass Grades by Packer Grader Com
pared to Carcass Grades by Federal Grader
Deviation
from federal grades Number Percentage











A Number of Problems Still
To Be Studied
Results from this study show that
estimates of carcass grades and
weights from live animals are not ac
curate. Errors in estimatesof yieldare
greater in magnitude than errors in
estimates of grades. Of special impor
tance is the fact brought out by the
study that grades for better quality
and yields for high yielding lambs
tend to be underestimated, whereas
the grades on lower quality and the
yieldson low yielding animals tend to
be overestimated. Thus buying lambs
Continued on page 90
Table 5. Percentage of Buyer's Live Grade Which was Fligher, Equal or Lower Than Federal
Carcass Grade for Each Grade Group
Carcass Grade Higher Equal Lower Total
Choice ... 31.5 28.7 39.8 100
Good ... 51.4 19.2 29.4 100
Commercial ... 71.2 17.1 11.7 100
Utility ... 87.5 9.4 3.1 100
Cull ... 71.4 28.6 100
^JnAAxzaied Pasiii/ieA^
SHOW SUBSTANTIAL GAINS OVER NON-IRRIGATED
By J. L. Leibel, W. W. Worzella. and E. Moncur
Successful IRRIGATION projects have plied to the pasture mixture because
about one-third of the acreage of most of the legumes had winterkilled.t t l i t ill .
Results on fertilizing native pasture
with nitrogen indicate some increase
in hay yields, but no increase in gains
of beef per acre.
Five Pastures Set Up
The five pastures used in the 1951
investigation were: Pasture I, a native
pasture, non-irrigated, madeup large
ly of western wheatgrass and blue
grama with about 10 percent little
blue stem, feather bunchgrass, and
weeds; Pasture II, native pasture, non-
irrigated, with similar vegetationas in
Pasture I, but fertilized with 100
pounds of ammonium nitrate per acre
in April; Pasture III, the grass mix
ture pasture was fertilized with 150
pounds of 0-43-0^ and 250 pounds of
33-0-0 and irrigated. Pasture IV was
irrigated alfalfa and brome estab
lished in the spring of 1947. It was fer
tilized with 250 pounds of 0-43-0 per
acre. Pasture V, the dry-land alfalfa
and brome pasture, received 100
pounds of 0-43-0 per acre.
Yearling Hereford Steers Used
High grade yearling Hereford
steers, weighing approximately 498
poundsat the beginningof the experi
ment, were wintered to gain about one
pound per head daily. At the start of
the experiment, the cattle were divid
ed into five lots to equalize for any
differences in weight and quality.
Cattle were placed on pasture June
6,1950 and removed on October 4, ex-
'Nitrogcn—phosphorus—potassium
cropland in grasses and legumes. Be
cause considerable irrigation is con
templated in the James River Valley
of South Dakota as a part of the Mis
souri River Basin development, pas
ture experiments were undertaken at
the Huron Development farm in co
operation with the Bureau of Rec
lamation.
The investigations have been car
ried on for three years, with new pas
tures added each year, to determine
what may be expected in beef cattle
gains per acre on irrigated pastures.
Results have been very similar on the
pastures used more than one year.
BeefGains High on Irrigated
Alfalfa-Brome Pasture
Grazing yearlingbeefsteers on irri
gatedalfalfa and brome pasture under
central South Dakota conditions re
sulted in 354.4 pounds of beefper acre
for a 120-day grazing period, while
adjoining nativedry-land pasture pro
duced 99.2 pounds of beef per acre.
The returns per acre, after deducting
extra labor costs for irrigation, fertil
izer and seed, were $77.04 for the irri
gated pastureand $25.79 for the native
dry-land pasture (Table 1).
An irrigated pasture mixture pro
duced a slightly higher gain per acre
than did the irrigated alfalfa and
brome (Table 1), but the increasewas
not large enough to offset the cost of
the extra fertilizer applied. Extra fer
tilizer in the form of nitrogen was ap
cept those on the alfalfa-brome, non- ect 164. Leaders:]. L. Leibel and Wm.
irrigated pastures, which were re- C. McCone, Animal Husbandry; W.
moved September 6 because all the W. Worzella, Agronomy, and E.
vegetative growthwasutilized. (Proj- Moncur, Bureau of Reclamation.)
Table 1. Production Data of Irrigated and Non-Irrigated Grass Land Harvested







Number animals/lot 5 5 11 14 4
Acres in pasture ... 13.0 13.1 6.24 8.48 3.1
Acres per animal 2.60 2.62 .57 .60 .77
Days on pasture 120 120 120 120 92
Average initial weight, lbs. 520.0 556.8 490.2 498.0 526.5
Average final weight, lbs. 778 797.4 703.9 712.6 731.5
Total gain/acre 99.2 91.8 376.8 354.4 264.5
Hay Production Data
Yields per acre (tons) .47 .56 2.66 3.09 1.36
Current Grass Treatment Production Costs*
Seed/acre $0.00 $0.00 $3.50 $3.10 $2.20
Fertilizer/acre 0.00 4.00 15.10 8.50 3.40
Irrigation and extra labor c<rst/acrc 0.00 0.00 3.50 3.50 0.00
Return per acre after deducting current production cost, but exclusive of rental, interest on invest
ment, risk, and labor for harvesting hay, and caring for cattle.f
Beef Cattle $25.79 $19.87 $75.87 $77.04 $63.17
Hay 7.05 4.40 47.80 55.62 24.26
*These cost figures were furnished by the Bureau of Reclamation.
tNative hay, $15; tame hay, $18; cattle at $26 per 100 pounds, fertilizer and seed at current cost.
Marketing Slaughter Lambs
on live basis does not adequately re
flect their values.
Examination of carcass grading by
various graders shows that in the ma
jority of casesgrades were within two-
thirds of a full grade. Although the re
sults are not conclusive, they indicate
that carcass grades by well-trained
graders will correspond closely.
Adoption of the carcass grade and
weight method of selling livestock
cannot be made before it is deter
mined whether this system is practi
cally feasible, taking into considera
tion present working procedure in
packing plants. A number of prob-
Continued from page 88
lems have to be studied in order to
givea definiteanswer to this question.
Among the more important of these
are: (1) a satisfactory method of iden
tification, (2) the effect on slaughter
ing costs, (3) the method of adjusting
for differences in by-product values,
and (4) the extent of tissueshrinkage,
both where animals are shipped from
the market to a distant packing plant
and where animals are held over in
the packers' yards for some time be
fore slaughter. These problems are
now being studied under the South
Dakota project. (Project 156. Leaders:
O. Nervik, Agricultural Economics,
and Ellis A. Pierce, An. Hus. Dept.)
SELENIUM RESEARCH FIELD (
By Harlan L. Klug
SINCE 1933, selenium has been
known to be the cause of "alkali
disease," a disease which affects farm
animals, both acutely and chronically,
in certain grazing areas of western
United States. However, the way in
which selenium causes the death or
distress of the animal is not known.
Since several localities in western
South Dakota are involved in this
problem and since much of the early
experimental work was done by the
South Dakota Experiment Station
Chemistry department, work has
been continued on this problem to de
termine the chemical changes of se
lenium poisoning.
That this problem is not of local in
terest alone is witnessed by the fact
that many requests are received for re
prints of publications on selenium.
The use of selenium compounds in
the manufacture of television receiv
ers has brought forth requests for in
formation concerning the toxic action
of selenium. In fact, this work has its
implication in situations where selen
ium products are being handled by
workers, where seleniferous foods are
being ingested regularly, or whenever
selenium comes in contact with living
tissues.
Selenium Poisons Body Enzymes
Major emphasis on the researchhas
been placed on proving a theory of
enzyme poisoning by selenium, and
its alleviation by arsenic, probably by
the provision of an alternate pathway
around the poisoned enzyme. Since
interference with carbohydrate me
tabolism by selenium has been indi
cated, enzymes concerned with the
body's breakdown of the sugars have
been investigated. The activity of cer
tain enzymes was found to be inhib
ited while other enzymes were not af
fected. Enzymes,not directly involved
in sugar breakdown, reacted similar
ly. However, the selenium blood lev
els of the poisoned animals indicate
that there must be enzymes approxi
mately 25 times more sensitive than
the most selenium-sensitive enzyme
found to date.
It was also found that certain en
zymes of the brain and lung were
more sensitive to selenium poisoning
than those of the liver or kidney. Al
though liver damage is common in
selenium poisoning, this finding indi
cates that other organs should also be
investigated.
Detailed study with one enzyme
system showed that the selenium was
uniting very firmly with one part of
the system. Since the activity of this
enzyme depends on the presence of a
particular chemical group, known as
a sulfhydryl group, it was thought
that selenium might be poisonous be
cause it was uniting with important
sulfhydryls in the body. It was found
however, that sulfhydryl reagents did
not protect or reverse the system
against selenium,that sulfhydryl anal
yses of inhibited systems did not show
a complete loss of this group, and that
some sLilfhydryl-bearing enzymes
were not inhibited by selenium. This
apparently eliminates the selenium-
sulfhydryl idea of inhibition and fo
cuses attention on discovering the
more selenium-sensitive enzymes that
are necessary for the body processes.
Although the arsenic alleviation of se
lenium toxicity remains inexplicable,
the theory of arsenic providing an al
ternate pathway around a critical se
lenium-blocked reaction still remains
the mostplausibleexplanation to date.
Protein in Diet a Protection
A second group of experiments has
been concerned with the protectiveef
fect of protein against selenium. The
effectof a high protein diet in protect
ing against selenium poisoning is still
recognized, but the protective part of
the protein is unknown. Experiments
with linseed meal, and flax seed sepa
rations, have yielded non-conclusive
data. A recently completed experi
ment involving methionine (one of
the building blocks of protein) and
vitamin E has shown that neither
methionine nor methionine plus vita
min E protects against the toxicity. If
selenium were replacing the sulfur of
methionine, and thereby stopping cer
tain body processes, methionine
should overcome this difficulty unless
the involved enzymes were inactivat
ed. The solution of this problem re
mains for future research. Nitrogen
balance experiments show that selen
ium does not interfere in protein ab
sorption from the intestine.
Radioisotope Tracer Used to Identify
Selenium Compounds
As another phase of this work, a ser
ies of selenium-containing com
pounds was tested for toxicity on a
liver enzyme system.Variations in the
toxicityof these selenium compounds,
as well as of the elemental forms in
which selenium occurs, were noted.
This emphasizes the importance of
plant work and the value of tracing
the metabolic pathways of each selen
ium compound found to be involved.
To identify the selenium com
pounds that occur in plants, radio-ac
tive selenium is being used.This work
is being carried out in the laboratory
and at the Reed Ranch in Stanley
county. The use of the radio-active iso
tope will he of great aid as a tracer in
identifying the compounds.
Selenium Excreted by Lungs
A fourth group of experiments has
been designed to collect and identify
the volatile selenium compound ex
creted hy the lungs of the selenized
animal. It has been found that approx
imately 30 percent of an injected dose
of sodium selenite is excreted by the
lungs of the rat within 24 hours. The
exact chemical nature of these volatile
compounds is not known, but they
may be very important since animals
that receive selenium over a period of
14 to 16 months appear to develop
lung tumors. This experiment is being
repeated in order to determine wheth
er selenium produces lung cancer.
Other experiments relative to the
selenium problem have established
the nature of the compounds formed
when glutathione reacts with seleni-
ous acid; the need for rapid but accu
rate methods of selenium analysis;
and the involvement of the endocrine
system in selenosis. The study con
cerning the effect of the arsenic fed to
the range cattle at Reed Ranch for the
purpose of counteracting selenium
poisoning is now in the sixth year
with no apparent harm to the animals
from feeding arsenic. (Project 19.
Leaders: A. L. Moxon,H. L. Klug, E.
1. Whitehead, D. F. Petersen, J. P.
Baker, R. R. Johnson, Station Chem
istry; C. P. Wilder, An. Hush. Dept.)
Annual Report
supplementing the quarterly reports
of the
South Dakota Farm and Home Research
for the year ending
June 30, 1951
Major projects in research for many of the departments have been report
ed on in the forepart of this Annual Report. They will be listed here
under the proper subject and a page reference given so the entire accomplish
ments of the Station in any one field will he apparent under a single heading.
Crops and Soils
Detailed Soil Surveys Conducted in
Spink, Hand and Brookings Counties
During the past year, basic, detailed
soil surveys in three counties have been
conducted by the South Dakota Agricul
tural Experiment Station in cooperation
with the Bureau of Plant Industry, Soils
and Agricultural Engineering and the
Soil Conservation Service. Two of these,
Spink and Hand counties, are within
the proposed Oahe irrigation area.
During the 1950 field season 115,840
acres were mapped in Spink County. Be
sides this new mapping, 156,800 acres of
old mapping were revised in order that
uniformity in the survey of the county
might be achieved and soils of earlier
mapped areas might be correctly evalu
ated for purposesother than that of dry
land farming. To date, 755,840 acres
have been mapped in Spink County.
Someof the older surveying is in need of
revision, and this plus the mapping of
211,840 acres that have not been covered
previously will complete the survey of
the county.
The Hand County survey was initiat
ed in May of 1950 and 62,440 acres,lying
in the northeastern part of the county,
were surveyed during the past field sea
son.
Routine laboratory studies of soil reac
tion and percent soluble salts have been
made of several hundred samples taken
during the 1950 field season in Spink
and Hand counties. Detailed chemical,
mechanical and mineralogical analyses
are being made of certain correlation
samples. Other laboratory work has in
cluded a study of the permeabilities of
severalof the major soils found in Spink
County.
The third area in which a basic de
tailed soil survey has been underway is
Brookings County. To date, 31,360acres
have been surveyed there.
Besides the three detailed surveys in
progress this past year, the Experiment
Station has also been conducting a less
intensive, or reconnaissance type, survey
in Potter and Sully counties. This work
is not of a detailed nature, but does pro
vide a great deal of basic information at a
nominal expense. To date, all of Potter
County and about tbree-fiftbs of Sully
have been completed. A limited amount
of laboratory work has been done on
samples taken in that area. (Project 183.
Leaders; F. C. Westin, G. B. Lee, A. J.
Klingelboets, G. J. Buntley and J. U. An
derson, Agronomy Department.)
Soil Testing on the Increase
Approximately 2080 soil samples were
tested during the year; 61 percent of
these were submitted by individual
farmers. Recommendations for soil fer
tility maintenance and management, in
cluding the use of fertilizers where need
ed, were made for the samples sent in by
farmers.
The laboratory and the Extension
Service cooperated on 162fertilizer dem
onstration plots located on farms in 43
counties. The samples from these plots
were tested in an effort to learn more
about the soils, soil tests and the response
to fertilizer that can be expected.
Many additional samples were tested
in connection with research activities
being carried on in soils and soil man
agement. The laboratory cooperated
with the soil survey parties by making
"available phosphorus" tests on the hori
zons of specific soil types being mapped
in Hand and Spink counties. This was
done to aid in the evaluation of the pro
ducing capacity of these soil types. (Proj
ect 172.Leader: P. Carson, Agronomy.)
Breeding of Spring Wheats,
Oats and Flax
Breeding and testing work has been
expanded in 1950. Drought, disease and
grasshopper resistance are the main ob
jectives sought for in improvement of
these crops. Expanded greenhouse facili
ties have been very helpful in permitting
the continuation of breeding work dur
ing the winter months.
Large numbers of promising strains of
wheat developed here and in other states
which show some resistance to stem rust
race 15B have been sent to California for
increase purposes. These are now grown
in our nurseries and appraised for qual
ity and adaptability.
In cooperation with the U.S.D.A. flax
program, a new flax variety is being in
creased for distribution. This variety, to
date, has been outstanding in yield and
agronomic qualities and produces a
high percentage of high quality oil. Its
adaptation will likely be limited to north
eastern South Dakota. (Project 181.
Leader: V. A. Dirks, Agronomy De
partment.)
Alfalfa Selections Promising
The 1950 breeding nursery at Brook-
ings has been observed for agronomic
type, resistance to foliage diseases, and
resistance to leafhopper injury. A high
order of resistance to common leaf spot
diseases has been obtained in several se
lections; this type of resistance is also
highly heritable as shown by self-prog
eny and controlled cross-progeny re
actions.
In this, the first harvest year, the nurs
ery will be studied intensively with re
gard to plant vigor, quality characteris
tics, flower and seed production, and
crown development. Our objective in
this work is to develop a synthetic strain
possessing satisfactory vigor and seed
habits and particularly suitable to grow
ing with a grass in pastures for grazing.
Approximately 1500plants were inoc
ulated in the greenhouse during the win
ter with the bacterial organism causing
wilt in alfalfa. Another 2200 plants de
rived by vegetative propagation from the
1950 field nursery have been prepared
for inoculation with the wilt organism
and will subsequently be established in a
special disease nursery in May 1951.
In the ever-continuing search for new
genetic material for use in breeding, nine
parent plants with the inherent capacity
to spread by lateral extension of true
roots underground were discovered in a
mixed hybrid population growing on a
farm in Perkins County in the fall of
1950. This is the genetic character first
reported by Oakley and Carver in 1913
as occurring in certain strains of Medi-
cago jalcata introduced from Russia by
Hansen.
These selected plants differ in flower
color, size, shape, and color of leaves,
day-length response, self- and cross-fer
tility, and chromosome number. All pos
sible intercrosses weremadeamongthese
plantsin the winterof 1950-51 and these
progenies, with the self-progenies, were
established in the field at the Range Field
Station, Cottonwood, South Dakota, in
May 1951.
Our objective with this material is to
develop a synthetic variety suitable for
establishment and grazing on the range
in central and western South Dakota.
Birdsfoot Trefoil Testing Underway
Selected material established in 1950
was observed during the season and su
perior seed producing plants noted
which will be used as basic stocks when
the program is expanded with this
species.
A uniform test of 10 strains in 3 repli
cations was seeded at Brookings in 1951.
Previous seedings made with commer
cial seed at Cottonwood and Eureka
were failures. Plot seedings at Brookings
were successful in 1950 with little or no
winter injury when made in the spring
but with almost complete killing when
made in the late summer.
A series of applications of plant
growth-regulating chemicals on birds-
foot trefoil in the blooming and seed set
ting stage were not effective in prevent
ing seed shattering in 1950. A group of
new products has been obtained for fur
ther experimentation along this line.
New Sweet Clover Nursery
Established
A transplant nursery including about
75 families from selections made among
fine-stemmed, root-rot resistant stocks
was established in 1951. This material
was available from some previous work
carried on at this station. The objective
is an adapted strain for use as a green
manure crop, and emphasis will be
placed on ease of establishment, early
seedling vigor, quick and vigorous
growth, resistance to root-crown rot, and
satisfactory seed habits.
From tests established in 1950, two
very promising strains have been ob
served. These are Wisconsin Intermedi
ate I, and Nebraska I. A new uniform
strain test of 14 entries was seeded at
Brookings in 1951.
Red Clover. Strain tests begun in 1950
at Brookings and Eureka were success
fully established. A new test of these
strains was seeded in 1951 at Brookings.
(Project 74. Leaders: M. W. Adams and
W. W. Worzella, Agronomy De
partment.)
Soybean Varieties Tested in
Three Maturity Groups
In cooperation with the Regional Soy
bean Laboratory located at Urbana, Illi
nois, and aided by farmer-cooperators in
Roberts and Clay counties, the Experi
ment Station has conducted variety and
strain tests of soybeans in three maturity
groups, the very early, the early, and the
midseason. Previously about 15 to 20 en
tries comprised each test. In 1951,the en
tries numbered 15 for the very early, 13
for the early, and 13 for the midseason
group. Each entry is grown in four repli
cations and scored for yield, maturity,
lodging, height, seed quality, seed size,
and shattering. Chemical determinations
for percent oil and protein are made at
the Regional Laboratory.
Since 1947 through participation in
the Regional Testing Program, the Ex
periment Station has engaged in founda
tion seed increase and release of three
improved varieties of soybeans, one each
for the three maturity zones of the South
Dakota soybean area. These releases
have added and will continue to add sta-
bility and increased income to the soy
bean grower in this state. (Project 148.
Leader: M. W. Adams, Agronomy De
partment.)
Yield Tests Serve as a Guide in
Selecting Corn Hybrids
Corn yield tests are conducted each
year on popular commercial hybrids to
determine which ones are able to per
form the best when all are grown on the
same soil, and under similar environ
mental conditions. The results obtained
are published and are available to any
one who is interested.
In 1950, 10 trials were planted with
at least one being located in each of the
eight agricultural districts of the state.
The locations were near Spearfish, Cot-
tonwood. Eureka, Claremont, Winner,
Highmore, Mitchell, Brookings, Garret-
son, and Vermillion. Of these, all were
completed except the one at Cotton-
wood, where no yields were obtained.
From 16 to 30 entries were included in
the various tests. These consisted of the
hybrids purchased most by farmers in
the agricultural area represented by each
test, as determined by a survey in which
county agent and corn company recom
mendations were obtained.
Information secured consisted of
yield and percent moisture in the grain
at the time of harvest. Two-, three-, four-
and five-year averages for both yield and
moisture were calculated when hybrids
had been included in a test for a period
of years.
In general, yields were not too large
and moisture percentages were unusual
ly high. A very cool growing season
coupled with early frosts accounted for
most of this. In some parts of the state,
low rainfall also limited yields.
The results obtained have heen pub
lished in Circular 84, entitled "South
Dakota Corn Performance Tests, 1950."
(Project 151. Leaders: D. B. Shank and
Glen Nachtigal.)
Weed Control
Although the easiest methods of weed
control are preventative methods, such
as using good seed and good cultiva
tion practices, the large infestations of
weeds and the discovery of the herhicidal
properties of 2,4-D have made it neces
sary to study many problems in weed
control. Six of the problems studied were
(1) perennial weed control with use of
cultural methods, chemical methods and
chemicals in conjunction with cultural
methods, (2) annual weed control with
chemicals, (3) effects of weed killers on
crops, (4) effects of weed killing chemi
cals on soil microorganisms, (5) physi
ological response of weeds to herhicidal
treatment and (6) the testing of new
chemicals for weed killing properties.
2,4-D Plus Cultural Methods
Controls Field Bindweed
The final results on the field bind
weed (creeping jenny) research farm
have not been completely analyzed, but
preliminary observations indicate that
several cultural methods and 2,4-D can
be used to control this weed. Winter
wheat, winter rye nad harley, when used
with proper intensive cultivation will
eliminate bindweed. The winter crops
have an advantage over barley because
they provide a winter cover which re
duces the hazards of erosion. Rye has an
advantage over winter wheat, as it is
generally more winter-hardy.
Hay crops, such as brome, alfalfa,
crested wheatgrass or mixtures of these
crops will reduce the stand of bindweed
considerably if the hay crop is grown for
three or more years. The use of 2,4-D in
grasses and small grains gives quicker
control of this weed. However, 2,4-D
can be used alone for control in non-crop
areas. The amine form gives the more
economical control in the eastern part of
the state, but should be applied when the
bindweed is starting to bloom and grow
ing rapidly to be most effective.
"Farms" of Leafy Spurge and
Quack Grass Established
A leafy spurge farm near Gary and a
quack grass farm near White were estab
lished this year. On both farms, chemi
cals are being used alone and in conjunc
tion with special cultural practices. Pre
liminary results indicate that the ester
form of 2,4-D is the most effective chem
ical for killing top growth of leafy
spurge on large areas. Also the new
borax compounds are effective for eradi
cation of small areas. TCA is the only
chemical tested that is effective for quack
grass control. Less chemical is needed
and best control is obtained if the area
is plowed before the chemical is applied.
Weed Control in Flax Investigated
Several annual weeds species were
seeded with flax at Brookings and sev
eral chemicals were tested. Comparable
rates of MCP (methoxone) were less
toxic to flax than 2,4-D and almost as
effective for broad-leaved weed control.
Endothal and light rates of TCA appear
promising for grassy weed control in
flax, but are not recommended for farm
use until more testing has been done.
Susceptibility Tests on Oats and
Barley Completed
A 4-year experiment testing the effects
of 2,4-D on 10 oat and 8 barley varieties
has been completed. Mindo, Clinton,
Marion and possibly Andrew and Bonda
oats are more susceptible to 2,4-D than
Brunker, Trojan, Richland, Vikota and
Tama. Likewise, Wisconsin 38 and pos
sibly Moore barley are more susceptible
than Spartan, Plains, Feebar, Kindred,
Odessa and Manchuria. The most sus
ceptible stage of all varieties is the seed
ling stage before the fifth leaf is expand
ed. A second susceptible stage occurs be
tween the time that the boot begins to
swell and the time that the crop is fully
headed. A relatively tolerant period ex
tends from the fifth-leaf stage to the hoot
stage, but heavy dosages during warm,
dry seasons may cause damage. A resis
tant period occurs after the grain is in
the milk.
Sorghum Most Susceptible Between
Sixth and Twelfth-Leaf Stage
Three varieties—early, medium and
late maturing — of sorghum were
sprayed on 16 different dates in 1950.
The results indicate that sorghum is
most susceptible after the sixth leaf has
emerged and before the twelfth leaf has
emerged and again during pollination.
Eight herbicidal chemicals were ap
plied at field rates to soil in the labora
tory. TCA and PCP had a greater de
pressing effect than IPC and EH 1 but
all four decreased the activity of soil mi
croorganisms. Endothal, 2,4-D and
2,4,5-T had little or no effect, while EH
2 increased the activity somewhat.
Chemical Analysis of Weeds Made
for Nitrate Content
Several species of weeds were subject
ed to a chemical analysis after being
sprayed with 2,4-D. Results indicate
that the nitrate content of foxtail is in
creased to the point that it would be poi
sonous to cattle and sheep if eaten in
large quantities. Russian thistle, kochia,
pigweed, ragweed, mustard, wild buck
wheat, foxtail and millet are being sub
jected to similar treatments, but final
results have not been obtained.
Screening Tests Made on Chemicals
During Winter
Numerous chemicals were applied to
several species of crops and weeds dur
ing the winter at several rates of applica
tion to test them for herbicidal proper
ties. Twelve of the chemicals that ap
peared to have promise as weed killers
were applied to oats, flax, peas, sugar
beets, soybeans, corn and sunflowers in a
field that had a natural infestation of
several species of annual weeds. Prelim
inary observations indicate that several
of these chemicals may be useful for
spc( ific weed problems. Eight chemicals
were applied to germinating seed in an
attempt to secure a quicker method of
evaluating new chemicals for their herb-
icidal activity, but the correlation be
tween these results and greenhouse re
sults was too low to warrant use of the
germination test.
Fifteen new formulations of 2,4-D,
2,4,5-T and MCP were applied to such
perennial weeds as leafy spurge, Canada
thistle, field bindweed, Russian knap
weed, and huckbrush. One year's data
indicate that none are superior to the
amine formulation of 2,4-D on field
bindweed and Canada thistle. Likewise
none were more effectiveon leafy spurge
or Russian knapweed than the alkyl
esters of 2,4-D. However, the butoxy
ethanol ester of 2,4-D was the best for
the control of huckbrush. (Project 32.
Leaders: Lyle A. Derscheid, D. E. Kra-
tochvil, James R. Hay and James D.
Stone, Agronomy Department, and L.
M. Stabler, Bureau of Plant Industry,
Soils and Agricultural Engineering.)
Irrigation, Redfield and Huron, see page 38
Soil Management, see pages 33 and 56
Corn Hybrids, see page 59
Homesteader Bromegrass, see page 25
Pierre Rye, see page 1
Agricultural Chemistry
Cornstalk Poisoning
A field of Flint corn was again plant
ed at the Central substation at High-
more. Cattle were turned into the plot in
the fall, but no symptoms of cornstalk
poisoning were observed. Though
Highmore is in the general area where
outbreaks of cornstalk poisoning have
been previously reported, inability to re
produce the conditions necessary to
cause this type of cattle loss has hindered
progress in the study of this transient,
but frequently costly,poisoning.
No reports of cornstalk poisoning of
cattle have been recorded for the state
during 1950 or thus far in 1951.
Continued and supplementary experi
ments to evaluate the metabolism of ni
trogen (as supplied by ammonium or ni
trate fertilizers) by corn plants confirm
information previously obtained (63rd
Annual Station Report, page 127) rela
tive to increases in the amounts of sev
eral of the soluble amino acids in tops
and roots of corn plants fed large quanti
ties of nitrogen fertilizers. In addition,
the effect of aeration of the substrate
(culture solutions) has been to further
enhance the accumulation of amino acids
in corn plants; this may he due to the
increased absorption of ammonium ions
which was noted in plants supplied sup
plemental air around their roots.
Fundamental information on nitro
gen metabolism apparently sheds little
light upon the cause of cornstalk poison
ing. It is possible, however, that this basic
knowledge will enable the research
worker to distinguish abnormalities in
poisonous cornstalks which will provide
a clue as to the nature of the toxic prin
ciple. (Project 130. Leaders: E. 1.White-
head, F. L. Moyer, and D. F. Petersen,
Station Chemistry; G. S. Harshfield,
Veterinary; and C. M. Nagel, Plant
Pathology.)
Does 2,4-D Make Weeds Poisonous?
The application of 2,4-D to certain
plants and weedscausesan accumulation
of nitrates. Vegetation which contains
more than 1.5 percent nitrates (as
KNO3) is likely tocause cattle losses be
cause the nitrates are converted into ni
trites in the rumen. Nitrites act on the
blood to change hemoglobin to methe-
moglobin (a form of hemoglobin which
cannot carry oxygen).
Sugar beets respond to 2,4-D treat
ment with about a tenfold increase in
nitrate content. Untreated beet tops con
tain about 0.5 percent or 0.6 percent
KNO3 and treated beets 6 percent or
more KNO;v Other plants showed sig
nificant increases in nitrates as a result of
spraying with 2,4-D. Fox tail, for exam
ple, contained 0.4 percent KNO;^, un-
sprayed and 1.3 percent KNO.j, sprayed.
This year, pure stands of various
weeds are being sprayed at three differ
ent growth stages and will be analyzed
for nitrates. This change in nitrate con
tent of plants after spraying with 2,4-D
may be of importance in connection with
the spraying of pastures for the elimina
tion of weeds in pasture improvement
programs. Reports indicate that spraying
certain plants makes them more palata
ble to livestock, and if these same plants
increase in nitrates as a result of the
spraying they may cause livestock
losses.
Young corn plants have been treated
with 2,4-D in the greenhouse to deter
mine what effect the herbicide ^^ill
have on nitrogen metabolism of the corn
plant. There was an increase in the
amount of most of the water-soluble
amino acids. This increase was very
prominent for the alanine-glutamic acid
peak shown by starch column chroma-
tography. Asparagine and an unidenti
fied ninhydrin-positive compound also
showed increases due to the 2,4-D
treatment.
Nitrates in Corn Grown on Alfalfa
Sod Cause Gassing in Silos
For the second year reports have been
investigated that brown gasses were
escaping from silos filled with corn
grown on alfalfa sod. Three men became
ill from gasses or fumes while working
in a silo which was being filled with corn
grown on alfalfa sod. Stalks from the
field were analyzed and contained 2.5
percent KNO3, while stalks from an ad
jacent field which had not been in alfalfa
recently were practically devoid of ni
trate nitrogen.
The fermentation process which takes
place in the silo releases the nitrate nitro
gen as nitrogen oxide gasses soon after
the corn is put into the silo. Silage made
from corn which contains nitrates is low,
or devoid of nitrate nitrogen, and can he
fed without danger of nitrate poisoning
to livestock. (Project 87. Leaders: E. I.
Whitehead, Frances L. Moyer and A. L.
Moxon, Station Chemistry; G. S. Harsh-
field, Veterinary; and L. M. Stabler,
Agronomy.)
Minerals in Grasses Analyzed
Samples of grasses have been taken
each fall for three consecutive years in
Roberts and Marshall counties. These
samples have all been analyzed for cal
cium and phosphorus and some have
been analyzed for other elements of nu
tritional importance. Samples will he
collected at two growth stages this year
and the data will he summarized for this
area after the analyses are completed.
The procedures for most of the trace
elements of nutritional importance need
some modifications before they can he
used in our limited laboratory space.
The methods for determining mangan
ese and iodine have received our atten
tion during the past year and all of the
equipment necessary for cobalt determi
nations has been procured. (Project
180. Leaders: A. L. Moxon, E. I. White-
head, G. F. Gastler and A. W. Halver-
son. Station Chemistry.)
Barley Protein Study Indicates
Importance of Kernel Nitrogen
Increase in the protein content of cer
eals usually results in a decrease in the
quality of the protein. Chemical mea
surements show that the proportion of
nutritionally deficient protein is greater
in high, than in low proteingrain. How
ever, a notable exception to this protein
change has been noted in barley sam
ples composed of shriveled kernels.
Shriveled barley samples of abnormal
ly high protein content wereshown to be
no different in protein composition from
unshriveled samples of medium protein
content. The reason for the observed
constancy of the proteins in shriveled
barley is evidently related to total kernel
nitrogen, since shriveled kernels were
constant in nitrogen content while un
shriveled kernels varied in nitrogen con
tent in samples of different protein con
tent. (Project 195. Leaders; A. W. tfal-
verson, A. L. Moxon, Station Chemistry
and J. E. Grafius, Agronomy.)
Hard Water, see page 34
Selenium Research, see page 91
Crop Insects
Corn Borer Control
The European corn borer did an esti
mated $5,415,000 worth of damage to
the South Dakota corn crop in 1950; in
1949 the loss was about 7'A million dol
lars. The life history, seasonal cycle, dis
tribution and control of this maior corn
pest in South Dakota is beingstudied in
order to provide the facts which will
help farmers reduce this tremendous an
nual loss.
The corn borer usually produces two
generations per year in South Dakota.
However, in the 1950 growing season
our weather conditions were unfavor
able for the development of the borer
and onlyabout 4 percentof the firstgen
eration larvae went into the pupal and
adult stages and into the second genera
tion. The unseasonably coolnights of the
spring and summer of 1950 in someway
or another kept the larvae in the "worm"
stage for the rest of the summer and fall
and they went into winter conditions as
fully grown larvae.
As a result of the above conditions, our
cornfields contained about the same
amount of corn borer "breeding stock"
in the spring of 1951 as was present the
year before.
At present (June 12, 1951), the corn
borer in its development is ahead of the
corn in southeastern South Dakota, be
cause farmers were unable to get into
the fields to plant corn until the middle
or latter part of May, in most instances.
This may serve to reduce considerably
the loss in corn yield due to first genera
tion borers in that part of the state since
a large percentage of the moths (adults)
will have lived their two- or three-week
life span and died by the time the corn
is large enough to be most favorable for
larval survival. Much depends upon the
weather from this time on as to whether
the large majority of borers will become
moths in time to be dead before the corn
reaches an approximate 30- to 35-inch ex
tended leaf height. In the central-eastern
and northeastern counties the borer de
velopment is not as far ahead of the corn
development as it is farther south. This
means that first generation borers will
become moths and will lay eggs at a time
more favorable for borer survival, and
that as a consequence the percentage re
duction in corn yield is likely to be great
er in the central-eastern and northeast
ern parts of South Dakota.
The proper timing and application of
chemicals for borer control, where neces
sary, have appreciably increased the
yield of corn over that obtained where
the corn was untreated. Tests which in
cluded the application of 1'A pounds of
technical DDT per acre of corn (emul
sion spray) showed an average of 10.7
bushels of corn saved per acre by one
treatment. Tests involving two treat-
ments showed an average saving of 14.5
bushels per acre over untreated check
strips. These figures are based upon only
one year's studies of insecticide appli
cations.
The corn borer is known to be present
in everySouth Dakota county east of the
Missouri River and in Lyman, Tripp,
Gregory and Butte counties west of the
river.
It is known to infest sorghum varieties
and will doubtless be found in other
west-river counties when more of these
counties are inspected. (Project 187.
Project Leader; Gerald B. Spawn, Ento
mology-Zoology Department.)
Controlling Insects Harmful to
Alfalfa Seed Production
In order that a grower of alfalfa seed
may have the best chance of producing a
good seed yield, the harmful insects in
the alfalfa field must be destroyed, while
the beneficial pollinating insects should
be encouraged. The most harmful in
sects that affect the seed yield of alfalfa
in South Dakota are the following:
Grasshoppers of several species
Crickets of several species
Lygus and other plant bugs
Clover, potato and other leaf hoppers
Flea beetles of several species
Thrips
Alfalfa seed chalcid
Grasshoppers and crickets may he
most economically controlled through
the use of toxaphene, aldrin or chlor-
dane. DDT does not do a good job of
killing either grasshoppers or crickets.
Lvgus and other plant bugs, clover,
potato and other leaf hoppers, flea bee
tles and thrips can he readily controlled
through DDT. Flea beetles, lygus and
other plant bugs and thrips may also be
destroyed through the use of toxaphene,
aldrin or chlordane. Leaf hoppers are
not effectively controlled through toxa
phene or chlordane.
DDT, toxaphene, aldrin or chlordane
may be applied to alfalfa for pest control
in a liquid spray or in dusts. In a liquid
spray, these insecticides may he used in
an emulsifiahle form, in a wettable pow
der condition, or in solution. Emulsi
fiahle concentrates and wettable pow
ders must be diluted with water before
they are applied as sprays. Solutions of
these insecticides should he diluted with
a solvent, such as kerosene or diesel oil
before they are applied as sprays. The
amount of water that may be used to
make a spray of an emulsifiahle concen
trate or of a wettable powder will de
pend upon the spraying equipment that
is available, upon the availability of
water and other factors. It should be
borne in mind that there is greater dan
ger of burning foliage through the use
of the solution type of spray than with
the emulsifiahle water or wettable pow
der-water spray.
When an alfalfa field that is to he used
for seed production is found to be in
fested with grasshoppers or crickets, or
both, the field plus a strip around the
outer edges of the field should be sprayed
or dusted with toxaphene, aldrin or
chlordane. If a cutting of hay is to he
taken from the alfalfa field, and the sec
ond growth is to be used for seed pro
duction, the hay should be removed and
then the field should be treated as soon
as the new growth is six inches high. Or
strips of uncut alfalfa may he left in the
field, the grasshoppers allowed to con
centrate in these strips and then the
strips can he sprayed or dusted.
Whatever formulation or dilution
of spray or dust is used, the quantity of
technical insecticide that is to be applied
per acre should meet the following rec
ommendations:
Liquid Sprays Dusls
Toxaphene 1 to 1L lbs I'A to 2 L lbs.
or
Aldrin 2 to 3 ounces 3 to 4 ounces
or
Chlordane Vi to 1 lb — - 14 to 1 '/I lbs.
Should the grasshoppers and crickets
be adults, or the stand of alfalfa thin,
the higher concentration in the ahove
table should be used.
DDT may be applied to alfalfa either
in a liquid spray or in a dust. For the
control of lygus and other plant bugs
and for the control of leaf hoppers, the
alfalfa should be treated when the field
is in the prebloom stage. It is recom
mended that when spraying with DDT,
the following amounts of actual DDT be
applied per acre;
Liquid Spray Dust
DDT ItolYi lbs 2 lbs.
An 85 to 100 percent control of grass
hoppers may be obtained in an alfalfa
field, if a thorough job of spraying or
dusting is done. If 97 to 100 percent of
control is obtained, then the grasshop
per problem is solved for two, three or
more years, unless invasion from outside
sources occurs. When 95 percent of con
trol, or less, is obtained, then it may be
necessary to treat the alfalfa again the
following year for grasshopper control.
Small alfalfa fields of 10 acres or less are
repopulated more frequently and thor
oughly by grasshoppers from surround
ing areas than are larger fields. The cost
of controlling grasshoppers in an alfalfa
field should be figured over the years the
control remains effective, and should not
necessarily be charged to the operation
of the field for a single year.
An alfalfa field that is in heavy bloom
should not be sprayed during the warm
daylight hours with any of the insecti
cides mentioned in this report. If it he-
comes absolutely necessary to treat such
a field, then the alfalfashould be sprayed
or dusted at night, or early in the morn
ing, or late in the afternoon when bees
are not pollinating the flowers.
It should be realized in this connection
that chlordane is extremely toxic to
bees and that the other insecticides are
less so.
Alfalfa that has been sprayed with
any of the insecticides mentioned, and
that has been cut for hay should not be
fed dairy cows. If it is planned to feed
such hay to beef animals, at least three
weeks should have elapsed between the
time that the alfalfa was sprayed and the
time when it was cut. During this inter
val of time, much of the insecticide will
have disappeared from the alfalfa. In
addition, it would be desirable to stop
feeding stock sprayed alfalfa, at least
three to four weeks before such stock is
to be slaughtered. (Project 18. Leader:
H. C. Severin, Entomology-Zoology De
partment.)
Hackberry Leaf Galls, see page 40
Fruits and Vegetables
Sweet Corn Selected for High
Quality and Yield
Observations and comparisons were
made on 174 single-cross sweet corns
with named hybrids. From these crosses
22 were selected for high quality and
yields and are now being compared this
year with nine other named hybrids,
such as lochief and Golden Cross Ban
tam, at three different locations in the
state. Some of the outstanding early hy
brids, 176x226, 42 x 176, are being in
creased for possible release next year.
(Project 68. Leader: Solomon Cook,
Horticulture.)
Siouxann Leading Hybrid Tomato
Tomato hybrids developed by this
station were compared with the leading
varieties, Sioux and Firesteel, which are
adapted to the Plains Area. These tests
have been conducted at three different
locations in the state for the past two
years. During both years some of the
hybrids have yielded consistently more
ripe fruit than the named varieties. One
of the best hybrids was named Siouxann
and released this year.
Below are data on the total yield of
ripe fruit, expressed in tons per acre, of
some of the various hybrids and varie-
ties. The Redfield plots were furrow irri
gated while those at Brookings and
Yankton were not irrigated. The plant
ings were made May 27 at Brookings,
May 31 at Yankton and June 10 at Red-
field.
Total Yield of Ripe Fruit
Average Yield in Tons Per Acre
Variety Brookings Redfield Yankton
Hybrid 01 . 14.90 11.77t 16.75
Hybrid 04 _ 16.33 11.97t 15.25
Hybrid 10 _ 16.46 11.71t 15.81
Hybrid 13 - 17.57* 7.59 20.17*
Hybrid 15 . 15.06 10.33t 17.09
Hybrid 20 . 12.37 11.68t 13.11
Hybrid 25 . 17.50* 8.32 18.64
Hybrid 26 _ 8.67 6.37 15.47
Hybrid 31 . 18.29* 10.41t 14.81
Hybrid 40 . 12.85 10.96t 15.76
Hybrid 56 . 12.89 5.02 16.39
Hybrid 63 . 18.22* 9.69* 17.76
Hybrid 92 _ 13.26 6.59 16.46
Siouxann .. 17.38* 12.84t 20.78*
Firesteel . 11.53 4.99 16.28
Sioux .. 13.74 6.72 15.88
Average 14.42 8.05 16.25
*L.S.D. 5%
over Sioux .. 3.16 2.65 3.75
tL. S.D. 1%
over Sioux ,.. 4.20 3.52 4.98
(About 60 percent of the fruit had rip
ened at the Redfield location).
(Project 49. Leader: Solomon Cook,
Horticulture.)
Cultural Practices Pay Off in
Vegetable Growing
Three important cultural practices
that are paying consistently in vegetable
growing are irrigation, the use of com
mercial fertilizer, and weed control.
Not only quantity but the quality of
the vegetables are being considered in
this study.
Even in years when there is sufficient
rainfall to give good crops, vegetable
gardens benefit materially by irrigation.
A more detailed report is given on page
49. (Project 118.Leader: S. Cook, Hort
iculture Department.)
Senator Dunlop and Fairfax Best
Strawberry Varieties for This Area
"Senator Dunlop" has long been rec
ognized as one of the best varieties of
strawberries to plant in this area. Its abil
ity to make plants and to survive the
winter are two of its strong points. The
summer of 1950 had below normal tem
perature through most of the period
when runners were being produced. It
was observed that varieties showed a
marked difference in their ability to pro
duce runners. Fairfax and Senator Dun
lop produced a heavy set of plants. Gem,
Burgundy and, to some extent. Premier
produced fewer plants than usual. It is
well known that some of these varieties
set runners when temperatures are high.
The ability to set runners under a wide
range of conditions make Senator Dun
lop a desirable variety. (Project 145.
Leader: S. A. McCrory, Horticulture.)
Evaluating Foundation Stock for
Fruit Breeding
Since 1905 many crosses of fruit plants
have been made by the Department of
Horticulture. Many of these were cros.s-
es of plants introduced from other coun
tries. Some seedlings are now grown
that are a result of crosses from plants
coming from three different continents.
While the fruit is of little value, these
plants may carry some characteristic de
sirable for plant breeding. These plants
are being studied with the hope that they
may prove valuable to the fruit breeding
program. (Project 59. Leader: S. A. Mc
Crory, Horticulture.)
Dr. N. E. Hansen Foundation
Orchard Supplies Stock for
Fruit Breeding
For many yearsthe plant material col
lected by the late N. F. Hansen has
been used in an improvement program.
Recently the material has been relocated
in a new planting and a more detailed
study undertaken. Evaluation of this
material is now showing new possibili-
ties for its use. Resistance to scab is a
character much desired in apple varie
ties. Jonsih, a crah apple developed at
this station, has shown great resistance
to scab. Fire-hlight resistance in pears is
also a characteristic of some of the foun
dation material. These characters make
this material desirable as breeding stock.
(Project 174. Leader: S. A. McCrory,
Horticulture.)
Survival of Conifers
Further work on the survival of Pon-
derosa Pine seedlings after planting
substantiates the findings of former
years. (Reported in "South Dakota
Farm and Home Research," Spring
1950, Vol. 1, No. 3, pp. 69-70.) Over
3,000 seedlings were obtained through
the agency of the South Dakota Depart
ment of Fish, Game and Parks in the
spring of 1950. These plants were sorted
into three groups:
Class A—good top and root
Class B—fair top and root
Discards—weak, dead, or damaged
seedlings.
Class A and B groups were divided
into lots and treated with variousgrowth
promoting substances. Indolebutyric
acid, indole-acetic acid, naphthalene-
acetic acid and Vitamin Bi were used at
varying strengths from 5 to 40 parts per
million. Roots of the treated seedlings
were immersed in the solution for one
hour before planting.
Conditions for planting were ideal;
the soil was loose, yet moist and the fol
lowing season had very good growing
conditions. Survival was greater this sea
son than any previous year. It was soon
apparent that the Class A groups were
surviving in far greater number than
those in Class B, but within the Class A
treatments it was found that the un
treated control lots had fewer losses than
any of the treatments. By the middle of
June, 1951, this remains unchanged.
The control lots had 39 out of 50 alive
while the best treated lot (naphthalene-
acetic acid, 20 p.p.m.) had only 37 out of
50 alive. Other treatments were consid
erably lower in survival.
In the Class B groups the controls and
certain treatments were about the same
with little superiority either way. For
example, control groups had a survival
of 18 out of 50; naphthalene-acetic acid
(20 p.p.m.) gave a survival of 16 out of
50. The best lot was indole-acetic acid
(20 p.p.m.) with 22 out of 50.
These findings, although incomplete,
point out the fact that strong healthy
plants with good tops and roots will sur
vive in greater number than weaker
plants. Treatments with chemicals play
an uncertain role in survival. In severe
seasons, such as 1949 to 1950, when loss
es were extreme, they may aid survival
of the stronger plants. The weaker plants
do not respond well when treated either
in good or bad years.
Although treatments with chemicals
may be helpful in raising the percentage
survival of transplants, the essential abil
ity to survive seems to lie within the
seedling. Plants of hardy drouth-resis
tant seed stock, well-grown in the nur
sery and so handled by the nurseryman
and farmer that little loss of vitality oc
curs between digging and planting may
be the answer to the problem. (Project
117. Leader: M. H. Maxon, Horticul
ture Department.)
Fruitbreeding, see page 22
Siberian Elm, see page 28
Tcmatces, see page 49
Plant Diseases
Resistance to Race 15B of Wheat
Stem Rust
In a cooperative effort with the De
partment of Agronomy, tests were made
on a large number of lines of wheat to
find some with resistance to race 15B of
stem rust. Some of the lines tested
showed a high degree of resistance to
race 15B, but many more extensive tests
must still be made to find lines resistant
not only to race 15Bbut to all other races
of rust that might be of importance in
this area.
Tests for Resistance to Loose
Smut of Barley
A number of lines of barley breeding
material being developed by the Agron
omy department were tested by the
Plant Pathology department for resis
tance to loose smut. In these tests a new
method developed here for the rapid
inoculation of barley with loose smut
was used successfully and should prove
a time saver in tests of this kind. The
purpose of the work is to selectplant ma
terial resistant to loose smut in order
that improved barley varieties may be
developed for South Dakota with resis
tance to this disease. Loose smut occurs
persistently in varying degrees in our
barley fields, and in susceptible varieties
it can only be controlled by the difficult




It has been shown repeatedly by many
agricultural scientists that certain fungi
cidal chemicals are very effective in con
trolling certain diseases which are car
ried on the seed of small grain, such as
certain seedling blights, and most smuts,
except loose smut of wheat and barley.
Tests at Brookings in 1950 gave similar
results showing that a large number of
chemicals are now available for the con
trol of one or the other of the following
seed-borne diseases; oat smut, barley
covered smut, wheat stinking smut,
wheat seedling blight and flax seed-rot
ting resulting from sowing seed with in
jured seed coats, a type of damage which
results from combine or threshing opera
tions. Only a few chemicals were relia
ble in controlling all of the above named
diseases.
Sometimes seed treating fungicides
have also been reported as effective in
protecting the germinating seed and
very young seedling from attacks by soil-
borne diseases. Tests were made in 1950
on the effect of 16 seed treatments when
applied to sound, relatively disease-free
seed of wheat, oats, barley and flax. Test
plots were sown in fields at Brookings,
Gregory, Winner and at the Irrigation
Station at Redfield.
tfighly significant yield increases
were obtained due to applying fungi
cides to sound seed of flax sown at the
Irrigation Station at Redfield where
nine of the treatments caused major in
creasesin yield over the untreated check.
This indicated that these treatments pro
tected the germinating flax from a soil-
borne, seed-rotting disease. In none of
the other tests with sound seed of flax,
wheat, oats, or barley were any signifi
cant increases in yield obtained through
seed treatment.
This does not mean that it is not a
good practice to treat seed of wheat, oats,
barley or flax before sowing. Seed treat
ment of these grains with a reliable fung
icide is recommended as a safeguard
against seed and seedling diseases which
are very often present to some degree in
seed grain prior to sowing. In addition,
seed treatment is an added safeguard
which may protect even disease-freeseed
from rotting under certain conditions
favoring disease. It is especially impor
tant to treat flax seed which has been
even slightly cracked in threshing, be
cause cracked seed is exceptionally sub
ject to seed rotting. (See also "Mosaic
Disease Menaces Wheat in South Da
kota." pp. 9-11 (Project 204. Leader;
John T. Slykhuis, Plant Pathology De
partment.)
Potato Diseases
The search for a scab-resistant potato
variety of high quality adapted to South
Dakota conditions is being continued.
Fifteen new varieties and seedlings were
tested for scab resistance by growing
them in scab-infested soil at Brookings.
Their yielding ability, specific gravity,
and cooking qualities were also deter
mined. Five of these lines were selected
for further trials. Tubers of 130 new lines
introduced for future trials were indexed
in the greenhouse during the winter to
eliminate any virus diseases present.
Acid mercury, Lysol, and Chlorox
were tested as disinfectants for knives
used to cut seed potatoes as a means of
preventing the spread of ring rot. All
three materials were very effective, but
the concentrations or exposures used
were not sufficient to avoid completely
the spread of the disease by contaminat
ed knives.
For the purpose of controlling tuber-
borne diseases and improving plant
stands,both cut and whole seed potatoes
were treated with each of the following
fungicides: Semesan Bel, acid mercuric
chloride, Phygon, Zerlate, Spergon, Di-
thane, and zinc oxide. All treatments ex
cept zinc oxide retarded germination
slightly, but differences in final emer
gence and yield were not significant.
Blackleg was not present in the plots in
1950. The soil was already moderately
infested with the scab organism, and no
treatment reduced the amount of scab
infection on the new tubers. In fact both
mercury treatments increased the degree
of scab infection under the conditions of
the experiment. (See also "Potato Blight
Control," page 61). (Project 107. Lead
er: L. T. Richardson, Plant Pathology
Department.)
Tomato Diseases
The following fungicides were tested
for the control of foliage disease of to
matoes: tribasic copper sulfate, Dithane
Z-78, Cop-O-Zink, Zerlate, Yellow Cup-
rocide, Phygon XL, and Methasan.
Early blight and Septoria leaf spot in
fections were very light in 1950. The
yield data presented in the following
table show no significant differences be
tween treatments except for the reduc
tion in yield which followed the use of
Phygon.
Average weights and numbers of graded tomato fruits produced in replicated plots
receiving four applications of eight different fungicides, Brookings, 1950
Average Yield—Tons/A.
us 1&2 Culls Green* Total
Average Number Fruits/Plant
us 1&2 Culls Green* Total
Zerlate .. ... 11.8 1.4 2.1 15.4 47.6 18.6 11.9 78.1
Tribasic alternating with Zerlate .... .... 11.5 2.0 1.8 15.4 46.7 15.8 14.3 76.7
Yellow Cuprocide .... .... 11.5 1.7 1.9 15.1 46.1 17.3 12.7 76.1
Cop-O-Zink .... 11.3 1.3 2.4 15.0 46.6 22.5 10.4 79.5
Dithane Z-78 .... 11.2 1.2 2.4 14.8 47.0 21.3 10.0 78.3
Check .... 11.2 1.3 2.5 15.0 45.6 23.0 10.8 79.4
Tribasic .... 10.6 1.9 1.6 14.2 42.7 14.7 13.6 71.0
Methasan .... 10.2 1.5 3.1 14.8 41.3 15.7 10.8 67.8
Phygon XL .... 9.2 1.1 1.0 12.4 37.2 19.1 •10.2 66.4
Least significant difference ... 1.6 2.4 10.1
•Harvested after frost.
Five tomato selections shown 10 days after inoculation to determine their resistance to Septoria leaf
spot. Variety in center row is highly resistant to the disease. The .other four varieties are susceptible
as shown by the spotting, yellowing, and dropping of their leaves.
Further selections from the progeny
of commercial tomato varieties crossed
with wild Lycopersicon species were
made in the greenhouse and field for
resistance to Septoria leaf spot. Highly
resistant selections will be backcrossed to
commercial varieties to attain suitable
fruit size and other desirable characters.
(Project 146. Leader: L. T. Richardson,
Plant Pathology Department.)
Corn Diseases
Corn leaf rust is frequently present in
South Dakota. However, seldom has it
been present in more than trace
amounts, and, according to the long-time
records available, it has never caused
leaf killing. In contrast to this long-time
record, rust on corn developed in a severe
form in many fields in 1950to the extent
that the leaves were being killed by this
fungus disease. Apparently this was for
the first time in South Dakota and like
wise throughout the Cornbelt, on the
basis of reports from plant pathologists
at other Cornbelt Experiment Stations.
This is evidence that corn rust, here
tofore unimportant, has demonstrated it
self as being a disease which could be
come major on corn in South Dakota.
This disease will be watched again in
1951 under field conditions. It is not
known at this time if a new strain might
be involved. In 1950,in the experimental
corn plots there was considerable evi
dence that variations in resistance to this
disease exist. Therefore, if it should con
tinue to be important, the chance of in
corporating rust resistance in our corn
varieties seems feasible.
The root-rot resistance studies were
again carried to the field plots at Brook-
ings and Renner. In the plots at Renner
most lines of corn involved seemed to be
more or less seriously damaged and
lodged by root rot. Nevertheless a num
ber of the lines showed up well in their
ability to stand up throughout the season
on a soil which has demonstrated serious
lodging heretofore.
An important phase of the root-rot se
lection work and testing which must he
conducted under controlled greenhouse
conditions, and which is most important
in the progress of this project, was not
possible because of the limited green
house facilities for crop disease research.
(Project 185. Leader: C. M. Nagel,
Plant Pathology Department.)
Sorghum Diseases
The major emphasis on sorghum dis
ease investigations this past year has been
on those organisms which cause poor
stands in the seedling stage.
In continuation of the sorghum seed
experiments which have been conducted
for several years at this station, 17fungi
cides were used at two dates of planting
with the variety Norghum. The experi
ments were planted at Brookings and the
results are presented in the table.
From the table it can readily he seen
that certain seed treatments materially
increase the stands and yields of Nor
ghum sorghum in the early planting.
Since it is desirable to plant sorghum
as early as possible to take the fullest ad
vantage of the South Dakota growing
season, the investigation of seed treat
ments is being continued in 1951.Twen
ty-two fungicides, including those most
promising in the 1950 and previous tri
als,are being testedat Brookings at three
dates of planting to determine their ef
fects on percentage emergence and yield.
A similar trial of 12 fungicides is being
conducted at Highmore. (Project 110.
Leader: C. M. Nagel, Plant Pathology
Department.)
Potato Blight Control, sec page 61
Root Rot, Grasses and Cereals, see page 76
Wheat Mosaic, see page 9
Average Yields in Pounds per Plot of Norghum Sorghum Grown at Brookings in Which
Seventeen Fungicidal Treatments Were Compared. Planted on May 27 and June5, 1950
Planted May 27, 1950
Treatment Av. Ibs./plot yield
Arasan -h Spergon 8.5Of
C & C L-224 8.26t
C & C 640 8.02t
Panogen S 7.841
Ortho 406 7.48*
Arasan S F 7.46
Spergon 7.44*
C & C 5400 7.24
Phygon 7.22
Phygon X L 7.20
Spergon S L 7.08
Arasan 7.08
Arasan + Phygon 6.92
Cargill 6.78
Ceresan M slurry 6.52





significant dift'erence (5%) .. 1.03
Least
significant difference (1%) 1.37
Planted June 5, 1950
Treatment Av. Ibs./plot yield
Cargill 3.56
C & C 640 3.52
Ceresan M slurry 3.46
Arasan -j- Spergon 3.44
C & C 5400 3.22




Phygon X L 3.08
Arasan 3.06
Spergon S L 2.96
Ceresan M dry 2.90
Check 2.86
C 6c C L-224 2.84
Panogen S 2.84




significant difference (5%) .. 1.20
Least
significant difference (1%).. 1.60
♦Indicates significant difference (above or below the check) at the 5°/„ level,
hlndicates significant difference (above or below the check) at the 1% level.
Livestock Production
Improvement in BeefCattle Through
Better Breeding
The beef cattle breeding project has
been continued by building facilities to
feed individually those animals put on
progeny test. The lines established to de
velop selection techniques and to devel
op lines of high producing beef cattle
have been maintained.
Bulls tested this year ranged from 2.07
to 3.16 pounds in average daily gain.
For the first time, bulls which were test
ed have progeny being tested. The T-45
bull, sire of the calves in the table,gained
2.94 pounds per day in the feedlot,
whereas the T-32 bull gained 2.88
pounds. The following table shows the
differences between sire progeny groups.
(Project 167. Leaders: C. P. Wilder, R.
O. Smith and Karl Rasmussen, Animal
Husbandry Department.)
Sire Progeny Group Differences in Productive Ability
Number of calves fed 6
Average weight at start, lbs. __ 455
Average final weight, lbs. 922
Average daily gain, lbs. 2.38
Number of calves fed 3
Average weight at start, lbs. 364
Average final weight, lbs. 829
Average daily gain, lbs. 2.50
Nutritive Value of Prairie Hay
Several previous experiments have
shown that early-cut prairie hay (shoot
ing stage) has a higher feeding value
and is more digestible than hay cut at
later stages of maturity. This was found
to be true even when the hay cut at vari
ous stagesof maturity was supplemented
with equal amounts of soybean oil meal
pellets and oats (one pound of each per
head daily to weaned calves). Apparent
digestibility of protein was affected
more by stage of maturity than were
the other nutrients.
The most recent experiment was de
signed to compare the relative value of
prairie hay cut at early (shooting), med
ium (seed ripe), and late (after frost
and seed falling) stages and hay cut at
an early stage of maturity but stack-
stored for two years. All rations were





Feeding trials were conducted at the
Cottonwood, Eureka, and Highmore
substations. The hay used at each sta
tion came from that area. Both steers
and heifer calves were full-fed hay, had
free access to bonemeal and salt, and
were fed soybean oil meal pellets as the
only supplement in amounts to give
about 10 percent total protein in the
rations.
The results of the trials at the three
stations show that approximately the
same rate of gain was obtained when
either medium- or late-cut hay was fed.
More pellets were required with the
late-cut hay because of its lower protein
content. This resulted in a more expen
sive ration since hay consumption was
nearly equal for the two hays.
In the trials at Eureka, calves fed
early-cut hay with only 1.13 pounds of
pellets daily gained nearly the same as
those fed medium- or late-cut hay but
with more pellets. Lower rates of gain
were obtained at Highmore and Cotton-
wood when early-cut hay was fed. The
early-cut hay at Highmore contained
many weeds and was definitely of poorer
quality than the medium-cut hay. The
early-cut hay at Cottonwood was rained
on and showed considerable damage.
The results of the feeding trials are
shown in the following table.
Storage hay gave low rates of gain in
all trials. This is not in agreement with
some of the previous trials. Factors other
than quality of hay may have been re
sponsible.
Calves fed early-cut hay without a
protein supplement made a low rate of
gain (Cottonwood-Lot I) and required
considerably more hay per 100 pounds
of gain than calves fed early hay plus
soybean oil meal pellets (Lot II).
Calves fed a pellet (about 41 percent
protein) that contained 65 percent soy
bean oil meal, 26 percent oats, 4 percent
urea and 5 percent molasses (Cotton-
wood Lot IV) gained slightly more
than those fed similar hay and soybean
Results of Calf-Wintering Trials with Early, Medium, Late, and Storage Prairie Hays Supplemented
With Soybean Oil Meal Pellets to Equalize Protein Level
Eureka—December 1, 1950 to March 22, 1951. Ill days. 10 calves per lot.
Early Hay Medium Hay
I It
Late Hay Storage Hay
Average initial weight, lbs. - 426 431 422 423
Average daily gain, lbs. - 0.89 0.93 0.92 0.72
Average daily ration, lbs.
Hay 11.85 12.48 12.50 12.51
Soybean oil meal pellets 1.13 1.56 1.82 1.13
Feed offered per 100 lbs. gain lbs.
Hay 1332 1349 1354 1738
Soybean oil meal pellets 128.2 168.9 196.3 157.4
Highmore—November 28, 1950 to March 21, 1951. 113 days. 10 calves per lot.
Early Hay Medium Hay Late Hay Storage Hay
Average initial weight, lbs. 427 427 408 428
Average daily gain, lbs. 0.61 0.80 0.88 0
Average daily ration, lbs.
Hay 10.23 10.35 9.61 IC
Soybean oil meal pellets 0.85 0.81 1.40 C
Feed offered per 100 lbs. gain, lbs.
Hay 1688 1286 1095 2979
Soybean oil meal pellets 140.2 101.0 160.2 224
Cottonwood—November 29, 1950 to March 22, 1951. 113 days. 8 calves per lot.
Medium Hay Late HayEarly Hay i
I II
Hay only Hay pellets
Average initial weight, lbs. 359
Average daily gain, lbs. 0.39
Average dailv ration, lbs.
Hay 13.95
Soybean oil meal pellets 0
Feed offered per 100 lbs. gain, lbs.
Hay 3553
Soybean oil meal pellets 0
oil meal (41 percent protein) pellets
(Lot V).
Digestion trials have been conducted
but analytical work has not been
completed.
Digestion trials were conducted with
lambs during the summer of 1950,
comparing stacked hay, windrowed hay,
and standing grass hay. Coefficients of
apparent digestibility for the dry matter
were; stacked hay, 47.17; windrowed
hay, 39.02; and standing grass hay,
43.04. The values for crude protein
were: stacked hay, 22.67; windrowed
hay, 27.86; and standing grass hay, 0.50.
These data show a much greater protein
value in stacked and windrowed hay
compared with standing grass hay.
(Project 120.Leaders: L. B. Embry, An
imal Husbandry Department; A. L.
Moxon, Station Chemistry Department;
J. G. Ross, Agronomy Department.)
Norghum Sorghum Used as a Beef
Cattle Feed
In the past, experiments have been
carried out in feeding sorghum to beef
cattle. This is the first year in which the
Norghum variety of sorghum was fed to
experimental beef cattle. Yearling steers
were fed whole Norghum and were
compared to a lot of yearling steers fed
whole shelled corn. The experimental re
sults have not been summarized com
pletelyat this date, but a bulletin report
ing on the results of various years of sor
ghum feeding will be published in the
near future.
Evidence, to date, shows that Nor
ghum sorghum has a somewhat lower
feeding value than does shelled corn
when fed to yearling steers. Average per
head daily gains were 1.64 pounds for
the Norghum sorghum and 1.82 pounds
for the shelled corn lots. The Norghum
fed cattle did not show the finish and
bloom that the cattle in the shelled corn
lot showed. (Project 90, Leader: W. C.
McCone, Animal Husbandry Depart
ment.)
Fattening Beef Cattle with Soft Corn
An early freeze in the fall of 1950
caught a considerable amount of corn in
the state in an immature stage. As many
livestock feeders desired information on
the feeding value of this immature corn,
a continuation of the soft corn feeding
experiment was carried out this year.
Feeding of yearling steers on soft corn
was compared to feeding similar steers
on matured corn. Preliminary results
have shown that the steers on soft corn
have made greater per head daily gains
than those on hard corn. It has been pos
sible to maintain the soft corn steers on a
relatively high daily ration.
Corn used this year tested about 40
percent moisture. Apparent results tend
to substantiate past results which showed
that, when fed in winter months, soft
corn is equal to hard corn if figured on a
dry matter basis. A bulletin which will
summarize the soft corn feeding trials
will be published this coming year.
(Project 131. Leader: W. C. McCone,
Animal Husbandry Department.)
Range Grazing Studies Made with
Cattle and Sheep
Grazing trials are now under way at
the Antelope Range Field Station to (1)
determine the optimum stocking rate
for the sheep ranges of northwestern
South Dakota, (2) to study the effects
of joint use of the range by sheep and
cattle and by sheep and antelope on live
stock production and range utilization,
and (3) to study the interrelationship
of parasites with these three animal
species.
The experimental pastures were
stocked for the first time in May, 1950.
The cattle were grazed for a 7-month,
and the sheep for a 6-month grazing sea
son. The treatments were as follows:
1. Light grazing by sheep. One hundred
ewes with their lambs were allowed
0.97 acres per ewe per month.
Grazing Studies with Sheep, 1950
Items compared
Number of ewes placed on experiment-
Number of lambs placed on experiment
*Four pastures of 102 acres each.
2. Moderate grazing by sheep. One hun
dred ewes with their lamhs were al
lowed 0.69 acre per ewe per month.
3. Heavy grazing hy sheep. One hun
dred ewes with their lamhs were al
lowed 0.47 acre per ewe monthly.
4. Rotation grazing hy sheep at a mod
erate rate. One hundred ewes with
their lamhs were grazed at the rate of
0.69 acre per ewe per month hut were
rotated weekly in a four pasture ro
tation.
5. Moderate grazing hy cattle and sheep
together. Twenty-five cows with their
calves were allowed 2.86 acres per
cow per month and an additional 0.69
acre per ewe per month was allowed
for 100 ewes with their lamhs.
6. Moderate grazing hy cows alone.
Twenty-five cows with their calves
were given 2.86 acres per cow per
month.
During the first year of these investi
gations no large differences were ob
served between treatments 5 and 6 in
final cow weights or in weaning weights
of the calves. Some differences were re
corded in the sheep on the different
treatments. The results are given in the
table.
It appears from this year's work that
(1) the ewes which were grazed with
the cows gained more and produced
Light Moderate Heavy Rotation With Cows
100 100 100 100 100
94 96 97 97 100
580 410 254 102» 936
0.97 0.69 0.47 0.69 0.69
92.3 106.0 102.3 109.0 92.9
130.0 128.8 127.1 127.5 132.8
37.7 22.8 24.8 18.5 39.9
83 84 93 85 75
81 82 90 83 75
26.4 26.3 25.4 24.8 25.7
85.2 80.7 81.4 77.4 90.3
58.8 54.4 56.0 52.6 64.6
much heavier lamhs than those ewes
which were grazed alone at the same
rate, (2) the ewes on lightly grazed pas
tures were slightly heavier in the fall and
weaned slightly heavier lamhs than those
ewes which were on moderately or heav
ily grazed pastures, (3) the ewes which
were on moderately grazed pastures and
rotated weekly produced no better lamhs
than those which were not rotated.
It must he emphasized that this is the
result of only one year's work and no
conclusions can he drawn at this time.
No forage utilization studies were made
in 1950. (Project 177. Leader: James K.
Lewis, Animal Husbandry Department;
Mike House, Supt., Antelope Range.)
No-Tail Sheep a Good Rustling Breed
This project has progressed to the
point where the No-tail breed of sheep
maintained at the South Dakota Experi
ment Station has definite breed charac
teristics, and those characteristics are as
strongly fixed as most of our mutton
breeds of sheep that have long been
established as breeds.
These sheep have been used to a lim
ited extent in the range breeding work
at Antelope Range. The No-tail sheep
on the range have established themselves
as a very hardy, good rustling breed of
sheep; hut they are extremely wild, and
if run as a pure breed or even half blood
flock would give some trouble to herd- should be added to the ration both win-
T.'.ll • 1 •ers. It is the plan to continue this cross
ing and study what benefits this genetic
diversity, which the No-tail breed has
to offer the sheep industry, will do in
crossing with our ordinary range sheep.
(Project No. 9. Leaders; J. W. Wilson,
and R. M. Jordan, Animal Husbandry.)
Best Level of Feeding Determined
for Ewe Lambs
Experimental winter feeding of ewes,
as lambs and as yearlings, is being con
ducted to determine the effects of three
levels of nutrition on their eventual ma
ture body size and on their lamb and
wool production.
To date, three groups of ewe lambs
have been carried one winter, and two of
them through a second winter to first
lambing as two-year-olds. Data collected
on the three groups of ewe lambs, indi
cate that those receiving either one-third
pound or two-thirds pound barley in ad
dition to a hay ration made greater aver
age gains than lambs being fed hay
alone. Further, there was a tendency for
fleeces from ewes receiving barley to be
slightly heavier than from ewes not get
ting barley. Incomplete analysis of the
data tends to show that a hay ration of
alfalfa, native hay, and one-third pound
barley is the most economical of those
tested for wintering ewe lambs.
Ewes are returned to winter feed lots
at about 18 months of age for feeding.
One-third of the ewes from each of the
first winter treatments remain on the
same treatment their second winter. The
others are divided equally between the
other two treatments. In this manner it
is possible to measure the performance
of ewes maintained at the same level
through two winters and at higher and
lower levels than the first winter
treatment.
Data collected on two groups of ewes
carried through two winters and various
combinations of winter treatment show
that (1) for good ewe gains, barley
ters; (2) ewes wintered on hayalone the
first winter make up much of the differ
ence in bodyweight if fed barley the sec
ond; (3) fleece weights of two-year-old
ewes are essentially the same regardless
of the combinations of two-winter treat
ment; (4) average birth weights of
lambs are almost equal for all two-year-
olds lambing; (5) the addition of at least
one-third pound barley to the ration the
second winter provides satisfactory ewe
gains as well as lamb and fleece pro
duction.
A third group of ewes are to be ob
served through their second winter
under experimental treatment. (Project
161. Leader: J. W. McCarty, Animal
Husbandry Department; Harry E.
Weakley, Supt., Newell Substation.)
Winter Supplements for Bred
Range Ewes Tested
In previous years this project was
conducted under feedlot conditions, and
data concerning the completed phase
will be published in 1951. The project
was revised in 1950 to be conducted
under range conditions. One winter's
work, reported here, has been done on
the range.
Objectives include the determination
of (1) desirable winter supplements for
wintering range ewes and (2) the opti
mum level of supplemental feeding and
(3) during howmuchofthewinterperi
od supplements should be fed for the
greatest net return in lambs and wool.
Supplements tested may eventually in
clude grains, commercial protein, sup
plements, and alfalfahay.
During the winter of 1950-51 commer
cial protein supplements were fed as in
dicated in the following tahle which
summarizes the results available to date.
Few definite conclusions can be made
on the basis of one winter's results. The
most striking difference was in the num
ber of ewes lambing as seen from a com
parison of Lot 1 with Lots 2 and 3. There
Summary for Range Ewe Wintering Experiment, 1950-51
Lot 1 Lot 2 Lot 3
0.2 lb. 40% 0.2 lb. 40%
protein cake 0.2 lb. 20% protein cake protein cake
daily Dec. 1, 1950 daily Dec. 1, 1950 daily Feb. 17, 1951
to Mar. 28, 1951 to Mar. 28, 1951 to Mar. 28, 1951
Number ewes per lot 80 79 80
Average initial weight per ewe, lbs. . 134.6 135.7 133.8
Average final weight per ewe, lbs. — 148.3 141.8 143.3
Average gain per ewe, lbs. 13.7 6.1 9.5
Average fleece weight per ewe, lbs. — 11.5 11.3 11.2
Number ewes lambing 73 64 66
Total number lambs born . ICQ 86 90
Average birtb weight per lamb, lbs. . 9.3 9.2 9.1
Lamb crop, percent of ewes bred — 125 109 112
Lamb crop, percent of ewes lambed . 137 134 136
were twice as many ewes which did not
lamb in either Lot 2 or 3 as in Lot 1. No
ticeably larger ewe gains occured in Lot
1 and these gains were consistent
throughout the winter, while in Lot 3 all
the gain was made in the last40days of
winter treatment.
Althoughexperimental treatmentwill
account for some of the differences in
total gain and in rate of gain, it must he
pointed out that much of the growth of
the lamb which the ewe carries occurs
during the period shortly before lamb
ing. This would tend to give an exagger
ated picture of ewe gains just before
lambing. There were no essential differ
ences among the three lots in ewe fleece
weights or in average birth weights of
lambs. (Project 159. Leaders: J. W. Mc-
Carty, Animal Husbandry Department;
Mike House, Supt., Antelope Range
Substation.)
SorghumGrainsfor Lamb Feeding
The results, to date, on this uncom
pleted year's work bear out the results
obtained during the past several years
when sorghum grain is compared with
shelled yellow corn. In all of the trials,
including this year's work, the sorghum
has been found to be highly palatable to
the lambs. They tend to consume a great
er amount of sorghum per day than
those on corn and their daily gains are
very similar to those lambs receiving
shelled corn.
In this year's work the daily gains
made by the sorghum-fed lambs were
0.372 pound per day as compared to the
gain on corn-fed lambs of 0.378 pound
per day. However, the fact that the lambs
consume more grain per day while mak
ing about the same daily gains indicates
that the sorghum is not utilized by the
lambs as well as is corn. (In previous
trials it was determined that the lambs
do not digest sorghum as well as corn
and that a considerable portion of the
sorghum passes through the lambs
whole.) This year's work along with the
work that has been conducted in the past
will be summarized and a bulletin will
he printed. (Project No. 123. Project
Leaders: R. M. Jordan and K. Rasmus-
sen, Animal Husbandry Department.)
Urea in the Wintering Ration of
Pregnant Ewes
The purpose of this experiment is to
test the amount of urea that can be in
cluded safely in the ration of pregnant
ewes and also to determine whether al
falfa meal has any special value in a pro
tein supplement with urea when the
roughage is a low protein hay. The re
sults of the past year's work are given in
the table.
It is interesting to note that the best
gains were obtained from the soybean
Gains and Feed Consumption of Pregnant Ewes Fed Low Quality Brome Hay and Protein
Supplement During Pregnancy. January 5—April 16, inclusive, 1951. 102-day Period.
Average initial weight, lbs.
1 2 3 4 5
Brome hay Brome hay Brome hay Brome hay
Alfalfa meal. Middlings^ Alfalfa meal Middlings
Brome Hay SBOM SBOM SBM SBM
SBOM 5% urea 5% urea 5% urea 10% urea
.. 11 11 11 11 11
.. 153.5 152.0 149.2 150.4 150.4
.. 158.0 153.5 151.0 151.1 148.5
- 4.5 1.5 1.8 0.7 -1.9
290.9 294.7 279.8 284.3 293.3
.. 20.4 20.4 20.4 20.4 20.4
.. 6.3 6.3 6.3 6.3 6.3
- 2.9 3.4 2.5 2.9 2.5
.. 2.2 3.4 1.7 2.1 1.5
Average gain, lbs.
Feed consumed per animal, lbs,
Corn
Salt
Salt and bonemeal mix
oil meal supplement containing no urea.
Next in line were the two lots which
were fed the supplementcontaining five
percent urea. The poorest results were
obtained from the two lots receiving the
supplement with 10 percent urea. There
was little actual difference between the
ewes receiving alfalfa in their supple
ment and those receiving middlings in
their supplement. While the data are not
conclusive because of the limited num
ber of animals involved, the indications
are that 10 percent urea in the supple
ment is not as satisfactoryas lower levels.
This work will be continued at least an
other year. (Project 200. Leaders R. M.
Jordan and K. Rasmussen, Animal Hus
bandry Department.)
Cobalt Shows Favorable Results in
Lamb Fattening Rations
During the last two years cobalt has
been tested as a mineral supplement in
lamb fattening rations at the U. S. Field
Station, Newell, South Dakota. During
the first year the lambs wbich received
cobalt in their mineral supplement ap
peared to have a greater appetite, were
easier to keep on feed, and made slightly
larger gains. While the results were in
conclusive, they were such that they hint
ed at a possible marginal deficiency and
during this past year the trial was re
peated.
The first year only alfalfa hay and
corn were fed, but the second year, na
tive hay and barleygrown in the Newell
area were used in the rations as well as
alfalfa. The trial lasted about 125 days
and during that period the lambs receiv
ing native hay and barley plus soybean
oil meal supplement gained .14 pound
per day while the lambsreceiving native
hay,barley, soybean oilmeal supplement
plus cobalt gained .21 pound a day.The
lambs receiving alfalfa in their ration
showed no response to cobalt. While nei
ther lot fed prairie hay, made very cred
itable gains, the difference between the
two lots favored the lambs receiving co
balt, and suggests that cobalt may play
an important role in the nutrition of
sheep in western South Dakota.
This experiment will be conducted
again thisyearwith an effortbeingmade
to get the lambs to consume moregrain
and possibly finish out in a shorter time.
(Project No. 190.Leaders: R. M. Jordan
and K. Rasmussen, Animal Husbandry
Department; and Harry E. Weakly,
Supt. Newell Substation.)
Effect of Stiibestrol on
Suckling Lambs
During tbe past year suckling lambs
were treated with 12 milligrams of stii
bestrol when they were about two to
three months of age and weighing from
30 to 50 pounds. As was found in previ
ous years, lambs treated at this age do
not respond to stilbestrol treatment.
There was no difference in the rate of
gain, or hody conformation.
Several lamhs were also treated with
from 36 to 60 milligrams of stilhestrol to
observe the effect on the carcass form
and to observe whether degeneration of
the testes occurred. In all of the lamhs
treated at these heavy doses the testes
were arrested in development and made
no growth until the effectof the stilhes
trol had been dissipated, which occurred
about 90 days later. At that time the tes
tes commenced to grow again and were
normal upon macroscopic observation.
This phase of the trial is being conduct
ed again this year, together with addi
tional testing of stilhestrol for feeder
lamb production. (Project No. 199.
Leader: R. M. Jordan, Animal Husband
ry Department.)
Reliable Mating Systemsfor Swine
Improvement Studied
Swine breeding research is being con
ducted to study methods for making
more effective selection, and to deter
mine more reliable mating systems for
swine improvement in terms of litter
size and weight for age. For these pur
poses, nine breeding groups are main
tained at the Brookings station and at
the Eureka substation. Among the
breeding groups (see table) are four in
bred lines (Columns 1, 2, 3, 8), two out-
bred checks or controls (Columns 4, 9)
a rotational cross of Poland China inbred
lines (Column 5), a rotational cross of
inbred lines from four breeds (Column
6), and a group (Column 7) in which
outbred females are mated to boars that
are the result of crossing two inbred
lines.
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Feed per 100 lbs.
gain on pasture . 334.8 332.5 396.3 414.5 357.5 349.0 310.5
•Rotational cross of the Jumbo, Alliance, Blackbird, and Minn. "A" Lines.
tRotational cross of lines from the Poland China, Hampshire, Duroc, and Landrace Breeds.
tSingle-cross Poland Chinaboars (cross of Arkansas and Iowalines) mated to outbred Poland China females.
Inbreeding is not recommended as a
general practice for commercial hog
production. Inbred lines are being made
for developing closely related stocks
which are also good producers. Eventu
ally they will he tested in crosses, and
those which combine well will he used
as sources of breeding stock for distribu
tion to hog raisers.
The other mating systems are com
pared as indicated in the table, which
shows the production of the various
breeding groups for 1950.
As in previous years' comparisons, it
will be noted that in both numbers and
weight for age, a rotational cross of in
bred lines from four breeds appears most
efficient among the test groups com
pared. (Project 124. Leader: }. W. Mc-
Carty, Animal Husbandry Department,
Albert Dittman, Supt., Eureka Sub
station.)
Improving Swine Production in
Irrigated Areas
Improved breeding, feeding, and
management practices in swine produc
tion for irrigated areas, are the objectives
of this project. At present, only the
breeding phase is being emphasized
through the development of an inbred
line.
Complete litter performance records
provide measures of productivity and
are'used as much of the basis for selec
tion of breeding stock. In the 1950 sea
son 11 litters averaged 8.0 pigs farrowed
and 4.1 pigs weaned. The pigs weighed
an averageof 27.6 pounds at 56daysand
142 pounds at 154 days. Inbreeding co
efficient for the sows was 18 and for their
litters, 27 percent.
Boars from this line have been shipped
to other states for use in similar breed
ing projects. (Project 132. Leader: J. W.
McCarty, Animal Husbandry Depart
ment; Harry E. Weakly, Supt., Newell
Substation.)
Cost, Management and Marketing
Comparisonsof Pigs Farrowed in
Spring, Summer, and Fall
The purpose of this experiment is to
compare the efficiency of the one-litter
farrowing system with the two-litter far
rowing system under eastern South Da
kota conditions. This project has been
active since the fall of 1947 when gilts
were first bred to farrow in the spring of
1948. Since that time the following
groups of gilts or sows have farrowed
each year. Twelvegilts (their second lit
ters were produced the following fall)
and twelve sows (their first litters were
produced the previousfall) were bred to
farrow in late February and early March.
Another twelve gilts were bred to far
row in April, another twelve gilts were
bred to farrow in June, and twelve gilts
were bred to farrow in the fall (their
second litters were produced the follow
ing spring). Not all of the gilts and sows
which were bred actually farrowed.
Durocs are being used in this ex
periment.
Conclusions, to date, based on the data
collected for the years 1948, 1949, and
1950 (except for the fall litters of 1950)
are as follows:
1. The liveabilityof pigs from farrow
ing or weaning was lower for those lit
ters farrowed in early spring (March)
than for those litters farrowed in April,
early summer (June), or fall (August
and September). Also the liveability for
the same period was better for pigs far
rowed in April than in early summer or
fall.
2. The liveability of pigs from wean
ing to market was essentially the same
for pigs farrowed in early spring,April,
early summer, and fall.
3. The feed required per hundred
poundsof pork produced (not including
pasture) was not much differentfor pigs
farrowed in all of the above seasons. The
pigs farrowed in early spring required
the most feed (an average of 486
pounds) although pasture was available
to the pigs most of their life. The pigs
farrowed in thefall required 484 pounds
of feed, even though pasture was not
available to themfrom weaning or short
ly thereafter until time of marketing. It
should be pointed out that this is partly
due to the lower liveability of the pigs
from farrowing to weaning in the early
spring-farrowed pigsas compared to the
liveability in the fall pigs for the same
period. The least amount of feed was re
quired by the April-farrowed pigs since
they required 466 pounds of feed. These
April-farrowed pigs were on pasture
more of their lifetime than any other
group. The early summer-farrowed pigs
required an average of 474 pounds of
feed.
4. There was essentially no difference
between the number of days required to
reach market weight by the pigs far
rowed in the different seasons of the
year.The following average numbersof
days were required by pigs farrowed in
thefollowing seasons: early spring, 203.7
days; April, 201.1 days; early summer,
205.5 days; and fall, 205.1 days.
5. When the two-litter systems are
compared to the various one-litter sys
tems carried in this study on the basisof
feed required per hundred pounds of
pork produced, there is very little differ
ence between the two systems. The fol
lowing are the average amounts of feed
which were required by the pigs far
rowed in the following seasons: for the
one-litter systems, April, 466 pounds;
early summer, 474 pounds; and for the
two-litter systems, gilts farrowing their
first litter in the springand their second
litter in the fall, 478 pounds, and for
gilts farrowing their first litter in the fall
and their second litter in the spring, 481
pounds. (Project 168. Leaders: R. F.
Wilson, T. Wright and Ward Repp,
Animal Husbandry Department.)
Conception Rate in Swine
The effect of time of service, number
of services, stilbestrol, and pregnant
mare's serum on the conception rate of
swine was studied. The first year's work
will be completed with the weaning of
the 1951 spring farrowed pigs. Theproj
ect consists of four lots of 10 gilts each
(four breeds represented).
The gilts in Lot 1 were bred once
when first noticed in heat. The Lot 11
gilts were bred twice, once when first no
ticed in heat and once 24 hours later.
The Lot 111 gilts were injected with 6
milligrams of stilbestrol and bred twice
in the same manner as the Lot 11 gilts.
The Lot IV gilts were injected with 500
rat units of pregnant mare's serum and
bred twice in the same manner as the
Lot 11 gilts. The injections were made in
Lots 111 and IV approximately 14 days
before breeding started in these lots.
Some variation from the above proce
dure was necessary due to unusually
short heatperiods in some gilts and lack
of libidoby boarsat times.
The results to date indicate that on
lot basis the treatments used in this proj
ect did not increase the number of pigs
farrowed per sow.Injections at the levels
used did change the estrual cycle in rela
tion to the heat period when made at
definite lengths of time following the
end of heat. (Project 209. Leaders: R. P.
Wilson and Ward Repp, Animal Hus
bandryDepartment.)
Does Distance Between Feed and
Water Affect Gains of Pigs
on Pasture?
Thisproject was conducted during the
unusually cool summer of 1950 from
July 20 to October 25. The average max
imum daily temperature for this period
was 67.7° F., and at no time did the tem
perature exceed 93°. The distance be
tween the self-feeders and the waterers
in four alfalfa pastures of equal size
varied from a minimum of 10 feet to a
maximum of 300 feet. No essential dif
ferences were obtained between the four
lots in daily gains, daily feed consumed,
daily water consumed, or in feed re
quired to produce 100 pounds ofgain. It
was noted that the pasture was grazed
moreevenly wherethe water wasfarther
from the feeders.
vSince the average temperatures for
the months of July and August were
belownormal, it is probablethat had this
project been conducted during a normal
summer, the results would have been
somewhat different. For this reason, it is
planned to repeat this experiment in the
summer of 1951 with more distance be
tween the feeders and waterers in the
various lots than was the case in the sum
mer of 1950. (Project 207. Leader: R. F.
Wilson, Animal Husbandry Depart
ment.)
Qualityof Bacon asRelated to Chem
icalComposition and Fatty
Acid Content
The two primary purposes of this
project are: (1) to determine whether
the chemicalcomposition and fatty acid
content of fresh and cured pork sides
can be used as a measurement of the
quality and desirability ofcooked bacon,
(2) to determine the differences and va
riations within and between breeds, in
bred lines, and linecrosses of swine by
using the above measurement.
Ten hogs from each of the following
groups. Crossbred, Spotted Poland
China, Poland China, and Duroc were
slaughtered during the first year of this
project. The carcasses were measured
for length and fatness and measure
ments also were made to determine the
length, width, and thickness of the fresh
sides.
Chemical analyses were made of both
the fresh and cured sides from each of
the above carcasses, and sample slices of
the cured bacon were cooked and subse
quently graded according to their qual
ity and desirability from a consumer's
standpoint.
All data obtained from the above men
tioned carcasses and fresh and cured
sides have been compiled, but sufficient
analyses have not been completed to
warrant making any statement as to the
resultsor findings. (Project 208. Leader:
Ellis A. Pierce, Animal Husbandry De
partment.)
Beef Cattle, Summer Grazing and Wintering,
see page 50
Irrigated Pastures, see page 89
Swine, FeedingNorghum Sorghtim, seepage 4
Dairy Production
Controlled Ovulationin Dairy Cattle
In order that ovum transfer may be
come of practical significance in dairy
cattle, more ova must be liberated at one
estrus period. Thus a series of experi
ments were formulated to determine the
long-time effects of administering the
follicle stimulating hormone in preg
nant mare serum (P.M.S.). Many exper
iments prove that the injectionof P.M.S.
about 5 days before estrus induces the
liberation of manyovaon the first injec
tion; however, P.M.S. fails to stimulate
ovulation and inhibits estrus at subse
quent periods. Therefore, in view of
known anti-hormones resulting from
the overstimulation of other glands, it
seems reasonable to assume that such
might be the case with P.M.S. Thus
cows were injected at four consecutive
21-day intervals and blood samples
drawn 5 days later and assayed for the
presence of anti-hormones. The present
information clearly suggests that no
anti-hormones are present, thus the fac
tor inhibiting multiple ovulation at sub
sequent intervals cannot be explained on
the basis of anti-hormones. (Project 189.
Leader: A. E. Dracy, Dairy Husbandry
Dept.)
Identical Twins Used in Dairy
Cattle Research
Two sets of identical twins were used
in a controlledopen housingexperiment.
One from each pair was housed in an
open shed where temperatures fluctuated
with the outside temperature. The twin
mate was housed in a room maintained
at 50° F. regardless of outside tempera
ture. Relative to feed consumption, the
two wintered in open housing consumed
approximately the same amount of total
feed and made slightly more efficient
gains than the controls.
One set of purebred Brown Swiss male
twins were continued on the continuous
cold skim milk feeding. The one receiv
ing milk whenever it wanted it con
sumed 3223 pounds and gained 129
pounds in 4 months. Its mate consumed
900 pounds of milk and gained 94
pounds. (Project 191. Leader: A. E.
Dracy, Dairy HusbandryDept.)
Manufacturing Cottage Cheese
Work towards improved manufactur
ing methods for cottage cheese made
from normal skim milk has continued.
Control of acidity as measured by pH
has been shown to have a marked effect
upon the quality of the finished cottage
cheese curd. The pH values at the time
of cutting and cooking the curd appear
to bethe most critical. The highest qual
ity cheese curd was obtained when the
pH at the time of cooking was between
4.75 and 4.65. If cooking took place at a
pH level above 4.75, the resultant curd
was tough and rubbery. Cooking at a
pH level below 4.65 yielded curd parti
cles that were fragile and easily broken.
This curd was soft and retained too
much moisture. (Project 169. Leaders:
R. J. Baker and D. F. Breazeale, Dairy
Husbandry Dept.)
Improving the Quality of
Dairy Cattle
Perhaps one of the most rapid meth
ods of improving the quality of South
Dakota's dairy cattle is the use of supe
rior sires through artificial breeding. A
group of 23 outstanding sires represent
ing 5 breeds have beenused bytheSouth
Dakota Cooperative Breeders' Associa
tion. A study of records of dam-daugh
ter comparisons and pedigrees of these
sires shows that the combined sire in
dexes and pedigree indexes average 523
pounds fat calculated as mature equiva
lent, twice a day milking for 305 days.
Continued use of high quality bulls
should cause an increase in the average
amount of milk and fat produced by
cows in South Dakota. The Crop and
Livestock Reporting Service Bulletin
for 1950 shows such a trend. The aver
age butterfat production per cow in 1948
was 154 pounds, in 1949 it was 156
pounds, and in 1950 it was 160 pounds.
As a result of a questionnaire sent to
the farmers who have used this artificial
breeding service, approximately 1100
daughters of these sires have been locat
ed. These daughters are now being clas
sified for type, and available production
records are being obtained. Such infor
mation should make possible a more
nearly accurate appraisal of quality im
provement of dairy cattle. (Project 184-
R. Leaders: Emery Bartle and Kenneth
Gross, Dairy Husbandry Dept.)
Soft Corn Fed to Dairy Cows
Feeding soft corn to dairy cows was
studied during the past winter to deter
mine the effects of soft corn versus hard
corn on body weight, milk production,
odor and flavor of the milk.
Corn fed during the experiment aver
aged 16 percent moisture for hard corn
and 40 percent for soft corn. The corn
rations were corrected for dry matter
and fed according to milk production per
cow. Roughages were fed at the rate of
one pound of alfalfa hay and three
pounds of corn silage for each hundred
pounds of live weight.
Results from this experiment showed
that it required 76 pounds of hard corn
to equal 100pounds of soft corn, that for
each 100pounds of milk produced, it re
quired 34 pounds of hard corn as com
pared to 45 pounds of soft corn. The
cows, while on a soft-corn ration, pro
duced an average of one pound of milk
less per day than when on hard-corn ra
tions. Body weight maintenance was the
same in that soft corn maintained weight
equally as well as did hard corn.
The quality of the soft corn was infe
rior; it was especially difficult to grind,
to keep from molding and spoiling;
therefore, it was prepared about every
third to fourth day. Both soft and hard
corn were ground as ear corn and fed as
corn-and-cob meal. Cows ate the soft
corn as well as the hard corn, and diges
tive abnormalities were not a problem
during the experiment. (Project 131.
Leader: Emery Bartle, Dairy Husband
ry Department.)
Improved Methods of Washing
Milking Machines Studied
Work on the flush method of washing
milking machine equipment has been
continued. Frequent bacterial counts
were made on tbe raw milk as it was re
ceived at the processing plant. The flush
method has been used for nearly two
years and has shown merit in (1) reduc
ing the amount of labor required, and in
(2) showing some reduction in the total
bacterial count of the raw milk. Analysis
of the results of the plate counts showed
an average count of 54,000 bacteria per
milliliter before this method was used,
and an average count of 12,000 per milli
liter for the period after the rinse method
was started.
Work is being continued, using other
chemical cleaners and sterilizers, and it
is probable that further improvement in
cleaning methods can be realized. (Proj
ect 155. Leaders: R. J. Baker, D. F. Brea-
zeale. Dairy Husbandry Dept.)
Housing, Winter, see page 18
Poultry Production
Relative Values of Common Crop
Varieties for Poultry Rations
Work on this project has been contin
ued in three phases as follows:
1. Levels of oats in turkey growing
rations
2. All-mash versus grain and mash
mixtures for laying hens
3. The requirement of animal protein
supplements and the effect of antibiotics
in diets for chickens.
The summation of experiments con
ducted over a 5-year period shows that
whole or ground oats can be used quite
extensively in growing rations for tur
keys from 12 to 28 weeks of age. Last
year's results showed that increasing
the level of oats in an all-mash diet from
50to 60, 70, 80 percent did not markedly
decrease growth, although feed efficiency
was reduced about 10 percent with more
than 50 percent oats. Relative costs of
oats and other cereals and consideration
of a reduced feeding efficiency willdeter
mine to what extent it is profitable to
feed oats to growingturkeys.
White Plymouth Rock pullets per
formed essentially the same as New
Hampshire pullets in trials concerned
with various methods of feeding. For
heavy breeds of chickens under Experi
ment Station conditions it appears, there
fore, that all-mash, 20 percent protein
mash withgrain free-choice, and 26per
cent protein mash with grain free-choice,
systems of feeding can be used with
equal results.
Feeding trials show that animal pro
teins contain factors other than vitamin
Bi2 which are required in diets for start
ing chicks. From experiments which
havebeen conducted with penicillin and
streptomycin in the breeder hen diet, it
would appear that egg production of the
betterstock is not affected byantibiotics,
whereas eggproduction, on the average,
is improved. Egg production, and the
fertility and hatchability of eggs so pro
duced were higher and mortality was
less severe with pullets receiving anti
biotics in their diet. Antibiotics can be
expected to improve the growth rate of
young chicks up to four weeks of age
about 10 to 15 percent on the average.
(Project 52. Leaders: C. W. Carlson,
Wm. Kohlmeyer, Poultry Department;
A. L. Moxon, Station Chemistry De
partment.)
Comparative Values of Alfalfa and
Rape, as Forage Crops for
Growing Turkeys
A study was planned to compare the
relative values of alfalfa and rapeas for
age crops for growing turkeys. Two
groups of turkeys at 12 weeks of age
were placed on plots containing the re
spective forage crops and were allowed
free-choice access to whole oats and
mash. Because of the dry conditions, the
alfalfa produced very little forage, and
so the comparison was really between
rapeforage and dry-lot feeding. The tom
turkeys of the rape pen were heavier at
market age, but no definite conclusions
canbegiven at thepresent time. (Project
79. Leaders: Wm. Kohlmeyer, C. W.
Carlson, Poultry Department; Albert
Dittman, Supt., Eureka Substation.)
Controlof Selenium Poisoning
in Poultry
A further study has been conducted on
the use of arsenic in attempting to over
come the toxic effects of selenized grains
in the turkey breeder diet. There was no
preventative effect obtained by adding
arsenic (as sodium arsenite) at 15 ppm
to the feed two weeks before, and also
during the time turkey breeder hens re
ceived the diet containing selenized
grains (13ppmof selenium). Embryonic
abnormalities and poorhatchability were
obtained just as in previous studies.
Feeding arsenic at this level and in this
manner does not prevent selenium poi-
soning in turkeys. (Project 28. Leaders:
Wm. Kohlmeyer, C. W. Carlson, Poul
try Department; A. L. Moxon, Station
Chemistry Dept.)
Effects of Inbreeding Upon Economic
Qualities of Chickens
Inbreeding work was continued in
four lines of fast-feathering White Plym
outh Rocks and one line of Rhode Island
Reds. In addition, development of an in
bred line of fast-feathering Barred
Plymouth Rocks was begun. Poor fertil
ity continued to be a serious problem in
the inbred line of White Plymouth
Rocks. Because of this poor fertility, it
was necessary to resort to artificial in
semination. This resulted in satisfactory
levels of fertility in three of the four
lines. In the fourth line, fertility, while
greatly improved, was still poor. Hatch-
ability averaged about the same as the
previous year, although there were
slight variations between lines.
Pullets from a top-cross of one of the
inbred White Rock lines on White Leg
horn and Rhode Island Red females have
performed satisfactorily at this station.
Laying house mortality has tended to be
high.
While fertility in topcrosses involving
one of the inbred lines of White Rocks
mated to New Hampshire and White
Leghorn females is poor, hatchability of
fertile eggs is excellent.Fertility in a mat
ing of inbred White Rock males with
inbred Rhode Island females was infe
rior to that of the reciprocal cross. (Proj
ect 179. Leaders: D. G. Jones, Wm.
Kohlmeyer, Poultry Department; D. C.
Warren, Bureau of Animal Industry co
operating.)
Chickens, Inbred Lines, see page 80
Turkey Egg Hatchability, Antibiotics, see page
31
Livestock and Poultry Diseases and Parasites
Sheep Parasite Control
In May 1950, sheep and cattle at the
Antelope Range in Harding County
were allotted to fenced pastures, as indi
cated in the accompanying table, to de
termine the best range conditions for
sheep parasite control.
No. No.
Grazing level Acreage ewes cattle
Moderate grazing 410 100
Under grazing 580 100
Overgrazing 250 100
Rotational grazing 410 100
(total for four pastures)
Sheep with cattle 936 100 25
Cattle alone 512 25
At regular intervals throughout the
summer, composite fecal samples were
collected from each of the 5 lots of ewes
and lambs and individual samples from
10 cattle from each of the two groups of
cattle for counts of worm eggs. This pro
cedure was used to provide a measure of
the level of parasite infestation at dif
ferent periods during the season, and a
comparison of worm infestations under
varied management conditions.
During the period of observation ex
tending from May 19 to October 1, no
significant build-up of stomach and in
testinal parasites which could be consid
ered detrimental to health was detected
in any of the 5groups of ewes and lambs.
Neither were there any striking differ
encesin the rate or degree of build-up of
worm infestations under the different
grazing levels.
Although eggs of some of the same
species of worms infesting sheep were
found in cattle samples, there was no
evidence during the past season that cat
tle pastured with sheep developedgreat
er infestations of stomach and intestinal
worms than cattle pastured separately.
There are a number of factors known to
influence the rate at which parasite in
festations develop, and the extent of in
jury which may result to the host. The
size of the grazing area and intensity of
grazing are two such factors, but weath
er conditions also play an important part,
for temperature and moisture variations
influence the development and survival
of infective worm larvae outside the host
animals. The past season in the area
where the trials were conducted was one
of limited rainfall.
It will be necessaryto continue similar
observations over several years before
drawing conclusions regarding optimum
range acreage for sheep parasite control.
(Project 139. Leaders: G. S. Harshfield,
Veterinary Department; M. E. House,
Supt. Antelope Range.)
Fowl Cholera Control
Fowl cholera is the cause of consider
able loss of poultry in South Dakota.
During 1950, 105 positive diagnoses of
fowl cholera were made by the Veteri
nary department as compared to 66 in
1949.
One phase of the experimental work
on fowl cholerahas dealt with a study of
the bacteriologic characteristics of Pas-
teurella multocida, which causes the dis
ease.The identification and separation of
rough and smooth colony forms was
aided by the use of an intravital dye and
by a tube with a fritted glass disc.
Sixty-sixstrains of the organism isolat
ed from disease outbreaks have been
typed according to their ability to fer
ment xylose, arabinose and dulcitol. In
this group, 86.5 percent were Type 1and
13.5 percent. Type 11. Virulence could
not be definitely associated with the de
gree or type of fluorescence of colonies.
By three serial passages in 10-day chick
en embryos, maximum virulence was
obtained, although all stock culture
strains did not attain the same degree of
virulence by this procedure.
Many commercial poultry feeds are
being supplemented with varying
amounts of antibiotic residues because
of demonstrated growth promoting ac
tivity. Three trials were conducted in
which chickens receiving rations con
taining streptomycin, penicillin and
aureomycin residues were experimental
ly exposed to fowl cholera organisms by
intramuscular inoculation. In each trial,
the death rate ran higher in the pens re
ceiving the supplemented rations as com
pared to the control pens on the basal
ration. It is not known whether the same
results would follow exposure occurring
in natural outbreaks of fowl cholera.
The apparently healthy bird which
harbors fowl cholera organisms is con
sidered to he an important source of in
fection in poultry flocks. The detection
and removal of such "carriers" might be
a means of prevention of outbreaks. Ef
forts have been continued towards the
preparation of an antigen suitable for use
in a whole blood agglutination test.
Through the use of smooth forms of the
organism, an intravital dye to stain the
organisms, and controlled pH of the
suspending fluid, it has been possible to
prepare antigens which give promising
results in blood tests of experimentally
infected chickens. Field trials to detect
naturally occurring "carriers" have not
been conducted with this antigen.
Since the days of Pasteur, attempts at
immunization of poultry against fowl
cholera have met with varying degrees
of success. Under flock conditions, re
sults with commercial bacterins are fre
quently disappointing. Three trials in
volving immunization procedures have
been completed. The results of the first
trial indicated that a whole culture bac-
terin, prepared to retain as much of the
capsular material of the organisms as
possible, provided greater protection
against experimental infection than did
a chicken embryo vaccine. In the second
trial, a similarly prepared whole culture
hacterin provided much better protection
than a commercial hacterin. The third
trial provided a comparison of the pro
tective value of bacterins prepared from
Type 1 and Type 11 strains when the
birds were experimentally infected with
Type 1strain. The Type 11 hacterin pro
vided no protection, indicating that the
types of the fowl cholera organism caus
ing outbreaks, or used in preparation of
bacterins, must be considered in immu
nization procedures. (Project 141.Lead
ers: T. A. Dorsey and G. S. Harshfield,
Veterinary Department.)
Newcastle Disease
Newcastle disease continues to be one
of the important causes of sickness and
loss in poultry flocks of the state. Atten
tion has continued to be directed towards
the correct diagnosis of this disease and
to differentiate by suitable laboratory
procedures other poultry diseases which
produce symptoms similar to those of
Newcastle. Fowl cholera, infectious
bronchitis, infectious encephalitis (epi
demic tremor) and nutritional encephal-
omalacia have all been diagnosed in
South Dakota poultry and each of these
diseases can be confused with Newcastle
disease if symptomsonly are considered.
Judging from the number of diagnoses,
Newcastle disease has not increased in
Spraying cattle in the Hughes-Hyde county cattle grub control program
frequency in the past year in this area.
(Project 170.Leaders: G. S. Harshfield,
Veterinary Department.)
Community Control of Cattle Grubs
Is it possible to control cattlegrubs.'' A
farmer or rancher might be able to con
trol grubs by treating his own cattle, if
his pastures are well isolated from those
on which untreated, infested cattle are
located. However, if his cattle are near
grubby cattle, they will probably become
reinfested by the flies from grubs emerg
ing from his neighbor's cattle.The thing
to do then is to convincethe neighbors of
the need for controlling the grubs and
heel flies. Neighborhood or community
cattle grub control programs are now
being studied by the Experiment Station.
During the winter and spring of 1950,
appicximately 9,500 head of cattle on 90
ranches in about 6 townships in Hughes
and Hyde counties were involved in a
control campaign. These cattle were
treated by spraying, hand dusting, or
hand washing. The sprayer operators
used 7/2 pounds of 5 percent rotenone
in each 100 gallons of water; the washes
consisted of 12 ounces of 5 percent rote
none and 2 ounces of soap per gallon of
water, and the dust contained 1.67 per
cent rotenone. All the treatments were
effective grub killers.
The following year, 1951, the number
of cattle grubs in the animals in the cen
ter of this area was compared with the
grub populations in cattle on the edges
of the area and also with the grubs in cat
tle outside of the section in which the
animals had been treated. It was found
that the animals in the center of this area,
which had been surrounded by treated
cattle, had an average of about two
grubs per head for the year. The cattle
on the edge of the area, that is, those
which were somewhat exposed to rein-
festation, had 10 grubs per head. The
animals outside of the area—those which
had not been treated before—had a total
of 28 grubs per head during the season.
This represents a reduction of about 92
percent in the center of the area where
the cattle had been treated for grubs the
year before.
A similar but smaller program took
place in western South Dakota, in Meade
County. Here, in 1950, a total of 1800
head on 25 ranch units were involved in
the campaign. All the cattle treated in
this area were sprayed and a good jobof
killing the grubs was accomplished.
During 1951, when the number ofgrubs
in the cattle inside the area was com
pared with the infestations in cattle out
side the area, a reduction of about 67
percent was observed. The animals inthe
center of the area in which the cattle
were treated had an average of 9 grubs
perhead, those ontheedge had 17 grubs
per head, and the cattle outside of the
area had 27 per head during the year.
Both of the areas described were en
larged during 1951. The project in
Hughes and Hyde counties was expand
ed to about 12 townships and included
19,000 headofcattleon 177 ranches. The
work in MeadeCounty was increased to
about five townships and 4,500 head of
cattle. A thorough series of treatments
was given to thecattle andthe results of
these treaments in terms of comparative
numbers of grubs will be determined
during the winter and spring of 1952.
It seems possible, therefore, to reduce
the number of grubs in cattle by thor
ough, persistent, community effort. It
takes a coordinated campaign and each
member of a neighborhood must coop
erate before any benefits can be realized.
(Project 163. Leaders: John A. Lofgren,
Paul H. Kohler, Wayne L. Berndt, Ento
mology Department; and I. H. Roberts,
Bureau of Animal Industry, co
operating.)
Farm Fly Control, see page 45
Sporadic Bovine Encephalitis, see page 43
Engineering
To date, 157 inspections on 101 farm
buildings have been conducted on 70
• j different farms. Information was gath
ered on structure age, foundation, floor,
^ wall and roof type, roof slope, wind-
-o"' break present, drainage, present general
and condition, and estimated future life,
rod- The performance studies on roll roof-
ma- ing and asphalt shingles are near the
completion stage. The results indicate a
126
New Materials and Design in
Farm Buildings
The farm building materials project
was designed to obtain informationon a
variety of items in this field such asc n
crete floors, roof coverings, concrete and
concrete block foundations, clay prod
ucts, shingles, and new building
terials.
76 percent failure of some type on roll
roofing and 30percent failure on asphalt
shingles. The majority of failures were
traced to improper application of the
roofing material.
Work on a lightweight aggregate for
concrete produced from South Dakota
shales has been investigated the past
year. Nineteen samples of various geo
logical formations from west of the Mis
souri River were tested. The one which
produced the most promising aggregate
is a member of the Pierre formation and
is readily available at several locations in
South Dakota.
The process involves sizing and heat
ing of the shale to such a temperature
that the surface becomes pyroplastic and
the particles bloat or expand, producing
hollow pieces. Many of these particles are
light enough to float on water and they
are about as hard as glass. The surfaces
are glazed so that the pieces do not ab
sorb water or become soft when wet.
Regulation size building blocks, to
gether with numerous small test cubes,
have been made and tested for compres-
sive strength and shrinkage. The mate
rial has shown up well in these tests
when compared with data onother light
weight concrete aggregates.
Arrangements are being made for the
processing of enough of this shale so that
it can be used in the construction of test
structures. (Project 203. Leader: Dennis
L. Moe, Agricultural Engineering.)
Septic Tanks and Cistern Constructed
of Concrete Silo Staves
Experimental work with concrete silo
staves for septic tanks and cisterns is now
primarily in the observation stage.
The tanks at the Highmore and Cot-
tonwood substations were checked sev
eral timesduring the pastyear. The tank
and drainage field at Highmore have op
erated perfectly to date. The drainage
field has been adequate as no difficulty
has been encountered with sewage com
ing into the check-pit.
At the Cottonwood Station the septic
tank has performed satisfactorily; how
ever, some freezing was encountered the
past winter where the disposal field was
inadequately covered with soil. Theopen
drain outlet was repaired during the
past year and more soil covered on por
tions of the disposal field.
The cistern in the Agricultural Engi
neering building was cleaned the past
year and theminor cracks that were pres
ent were filled in with Aquella. (Project
165. Leaders: D. L. Moe and G. C.




Recent Missouri Basin development
forecasts have indicated the possibility of
irrigating about 750,000 acres in east-
central South Dakota. The use of irriga
tion water to supplement the natural
rainfall would create many new prob
lems for the farmer.
A study is being conducted to deter
mine the answers to some of these prob
lems at the Redfield Development Farm.
The information cited below is from one
year of study.
Plots were established, consisting of
2.9 acres of land with a 2-inch slope per
100 feet, for water measurements. Three
alfalfa borders, 30 feet by 700 feet, were
set up to determine consumptive use,
irrigation efficiencies, and suitable appli
cation rates. These plots were to be irri
gated at specific stages of dryness.
Corn and potatoes were planted in 30-
inch rows with a 700-foot run. Beets and
beans were planted in 20-inchrows. The
row crops were set up for use in deter
mining size of head, irrigation efficien
cies, and rate of penetrations.
Consumptive use was determined
from the irrigation efficiency measure
ments. The alfalfa plots indicated a use
of 22 inches from the frost-free date until
the third crop was harvested. Potatoes
showed a use of 16 inches from their
planting date until SYz months later. The
ated the previous year's work. Where
wind is a factor in distorting pattern
uniformity, the larger heads and noz
zles will be superior to a smaller size
head and nozzle.
Only initial tests were made in com
paringefficiencies of sprinkler irrigation
to furrow irrigation.Sufficiently accurate
methods of measuring relative efficien
cies have not yet been determined. The
initial tests were completed on corn by
taking before and after irrigation soil
moisture samples. Conditions were such
that only a small amount of irrigation
water was needed on this field. The irri
gations were completed under condi
tions favorable to both methods of water
application.
The preliminary results showed that
under these specific conditions, the sprin
klers were slightly more efficient. More
detailed work needs to be done before it
can be determined if there is a significant
difference in efficiencies under various
field conditions. (Project 192. Leader: J.
L. Wiersma, Agricultural Engineering
Department.)
Storing High Moisture Corn
The 1950 fall season produced much
high moisture corn. In July and August
a perforated steel bin was mounted on a
special high foundation, giving adequate
room for an air passage fromthe outside
to a vertical flue in the bin center. A
home-assembled corn drier was con
structed with a cast aluminum propeller-
type fan, driven by a 3 HP gasoline en
gine, and with a heat exchanger. The
blow torch heater was used, and the
torches were of the hand weed burner
type.
Corn of 30 percent moisture was ob
tained in December. Some individual
ears had a moisture content up to 60 per
cent. Such corn is partially deteriorated
before cribbing time, but cold winter
weather retards the spoilage.
The heater-drier was put on the crib
alfalfa yielded 5.9 tons of hay (15 per
centmoisture) takenin threecrops. The
Pontiac potatoes yielded 506 bushels to
the acre. Sugar beets yielded 23 tons to
the acre. This was an unusually cool year
and might account for a slight saving in
water withpossibly higher thanexpected
yields, especially in beets.
The data obtained indicated very high
efficiencies may be expected on alfalfa
borders, but high efficiencies on rowirri
gation will beobtainable only by cutting
the water back after it has nearly com
pleted its run. Intake rates were com
puted on 30-inch rows ofcorn and pota
toes having a 700-foot runona slope of2
inches per 100 feet. Headsof water rang
ing from 10 to 24 gallons per minute
were used. In most cases the water was
through the 700 feet in less than two
hours. Intake rates shortly after this ini
tial two hours averaged down to 0.7 gal
lons per minute per 100 feet.
This year's workindicates that having
water when needed will have a high sig
nificance in this area of supplemental
irrigation. Only one irrigation was made
on the alfalfa this year to produce three
crops while the dry-land alfalfa pro
duced only onecrop. Drainage problems
and the chance of natural rainfall may
increase the desirability of frequent irri
gation. (Project cooperative. Leader:
Leonard J. Erie, Agricultural Engineer
ing Dept.)
Possibilities of Sprinkler Irrigation
Investigated
During the past year the work on
sprinkler irrigation has been divided
into two phases:
1. Continuation of sprinkler pattern
uniformity study.
2. Comparison of efficiencies of sprin
kler irrigation with other types of sur
face irrigation.
The tests on sprinkler pattern uni
formity were carried on with sprinkler
heads which had a 1-inch inlet base, and
nozzles which discharge up to 30 gal
lons per minute. The results substanti
and operated in late December. The
burnerswouldraise the temperature 20°,
but in weather of 0° or 10° F this raise
was not enough to give the air adequate
moisture carrying power. The burners
required the constant attention of an op
erator, and the machine could not he left
alone.
Drying trials were resumed again in
April and May. As the corn dried it set
tled and some additional wet corn was
added. The corn was brought down to
15 percent moisture content. Motor and
fan performed very well. The heat ex
changer unit was not adequate and was
not equipped with safety devices nor
automatic controls. (Project 152. Lead
er: H. H. DeLong, Agricultural Engi
neering Department.)
Roofing, see page 73
Farm Economics and Community Welfare
New Farm Lease Prepared
It is generally believed that insecure
tenure is a serious obstacle to good farm
management and soil conservation. Yet
88 farm tenants out of every hundred
living in the Oahe irrigation area have
only a one-year, or year-to-year lease.
This conclusion is based on a 10 percent
sample of farmers in the area.
Twenty-two tenants out of a hundred
preferred a 3-year lease and 43 preferred
a 5-year or longer lease.
It seems from this that the landlords
must prefer the short one-year lease de
spite its effects upon farm management
and soil conservation. Why would land
lords prefer the one-year lease ?
One idea is that crop-share leases are
partnerships in production, if not in law.
The landlord as one partner is under
standably reluctant to give the tenant
partner a long-term lease which might
encourage him to grow crops in a man
ner which might reduce the landlord's
share of the crops. The one-year lease
gives the landlord more say about the
management of the farm.
To eliminate this possible cause of
short-term leases a new lease has been
developed and distributed to county ag
ricultural agents and agricutural in
structors. The lease was not completed
early enough to get a fair trial this year,
but it is hoped that it will be tried by
landlords and tenants next year.
This new lease calls for the payment
of a cash rent. But it is different from
most cash leases in that the rent varies
with the price and yield of theprincipal
farm crop. To have made the lease so
that it would apply to all crops and live
stock would have made it too cumber
some for practical use. It is believed that
this lease is superior to the usual crop-
share lease. It has the advantages of the
crop-share and the cash lease without
their disadvantages. (Project 147. Lead
er: Russell L. Berry, Agricultural Eco
nomics Department.)
To What Extent Does
ConservationPay?
How much soil conservation is prof
itable for the farmer? How much does
the government have to pay farmers to
secure the desired level of soil conserva
tion if it is to be done at all?
To answer these questions much in
formation is needed. Estimates of crop
yields which can be expected on certain
soils with various amounts of legumes
in the rotation have been secured from
farmers andagronomists during thepast
year. Estimates as to the amount of for
age which can be substituted for grain
have been secured for several kinds of
livestock as well as machinery and labor
costs for variouscrops.
During the next year this information
will be used in farm budgets to deter-
mine how far farmers can go in soil con
servation work without decreasing their
income in the long run. (Project 211.
Leader: Russell L. Berry, Agricultural
Economics Department.)
Farm Ownership
We do not know as much as we think
we know about farm tenure. Study of
almost 300 detailed case histories of
South Dakota landowners, tenants, and
farm operatorshas shown that such pop
ular and common remarks as, "it is more
difficult to get to owna farm than it was"
and "there is an agricultural ladder of
hired man-tenant-landowner" are at best
only partly true.
Actually the records of these farm
people indicate that more than 75 per
cent of the farmers who stay in farming
become landowners. It takes more capi
tal than formerly to start farming, but
once started farming a young man can
progress rapidly.
Farms raise farmers. The most trav
elled path to farm ownership was from
wo'k on the home farm as a boy and
single man to simultaneous matrimony
and farm operatorship. Many of these
men bought landas theystartedfarming
while a smaller number of them started
as tenants.
Only about one-fifth of the people in
terviewed reported receiving family help
toward farm ownership. About one-
tenth of them obtained land from rela
tives. (Project 166. Leader: Max Myers,
Agricultural Economics Department.)
Improved Techniques Needed for
Marketing Poultry Products
South Dakota has the lowest farm
price for eggs of any state except North
Dakota. This is due mainly to relatively
large collection costs and deterioration of
the quality ofeggs both on the farm and
at theplants. Poor holding conditions on
the farm result in low quality egg-ship
mentsasmeasured bythe percentofeggs
of grade A quality and percent of stains
and dirties. On the average, in South
Dakota in 1948, only 55 eggs out of a
hundred were of grade A quality when
delivered by farmers to first buyers. Fur
ther deterioration occurs at country buy
ing stations due to lack of refrigeration
and infrequent deliveries to large assem
bling plants.
In 1948 about half of the eggs handled
by large assembling plants in South Da
kota found their way into egg breaking
or drying plants where, in general, all
edible eggs can be processed irrespective
of grade. When low quality eggs find
such convenient outlets, the task of con
vincing farmers and handlers that they
should devote more time and effort to
impioving their handling practices, be
comes increasingly difficult. (Project 175.
Leaders: Ernest Feder and William
Kohlmeyer, Agricultural Economics
and Poultry Departments.)
Quality of South Dakota Butter
Studied
One of the major complaints of the
South Dakota butter industry has been
in the past,and stillis at present, the rel
atively poor quality of butter produced
in the state. In a survey of South Dakota
creameries, made in 1950 and continued
in 1951, valuable information was ob
tained: (1) on the quality of South Da
kota butter as expressed in terms of U. S.
grades and various physical and chemi
cal characteristics; (2) on cream pro
curement and processing methods; and
(3) the marketing methods of South
Dakota butter plants, including methods
of sale, outlets and prices received.
The quality of butter appears to be
closely related to the method of cream
procurement. Plants receiving their sup
ply of cream by farm truck routes pro
duced 94 percent U. S. "B" grade butter
in 1950, whereas the percentage of U. S.
"B" butter in plants procuring cream
through door delivery or from cream
stations was substantially lower. This
appears to be the result of the fact that
plants having truck routes may have a
somewhat greatercontrol overthe fresh-
ness of cream—a perishable commodity
—than plants procuring cream in some
other way.
Quality of a product is an important,
but not the only, factor in making a
creamery enterprise profitable. Further
analysis of the data obtained will reveal
not only how to improve the quality of
butter in South Dakota but also whether
it is economical to do so.
Seizures of butter and cream by the
Federal Food and Drug Administration
or the State Department of Agriculture
are an ever present danger where the
quality of cream and butter is low either
because of insufficient butterfat content
or of impurities. Particular emphasis in
the research has beengiven to the water-
insoluble-acids test used by the Federal
Drug Administration and its importance
to the industry because of the large loss
esthat may result foran individual plant
or the producers as a consequence of
seizure. (Project 201. Leader: E. Feder,
Agricultural Economics Department.)
Market Potentials of CropsProduced
in Irrigation Areas Appraised
The development of the Missouri
Basin Irrigation Project is expected to
result in increased production of certain
field crops, livestock and livestock prod
ucts. The prospective effects of such an
increase in production on the marketing
of South Dakota agricultural commodi
ties should beappraised, and thecompet
itive and complementary relationship
between the irrigation area and other
areas analyzed.
An important phase of the problem is
the evaluation of existing marketing
facilities and of the probability of ex
panding them. A survey of marketing
and processing facilities—including
grain elevators, creameries and poultry
and egg plants—was made in the Oahe
irrigation area in order to obtain infor
mation aboutthe capacity of theexisting
plants.
A preliminary analysis of the data ob
tained in this survey indicates that the
present processing facilities operate
below capacity and could handle a con
siderable increase in production in the
area, drain storage has been increased
but still remains a major problem.
In connection with the survey, infor
mation was also obtained about power
and water consumption for the Bureau
of Reclamation. The data on powerand
water consumption is of use to the Bu
reau of Reclamation in their estimates of
power and water needs in the area.
(Project 197. Leaders: O. Nervik and E.
Feder, Agricultural Economics.)
Cost of Developing Irrigation Farms
How much will it cost to develop
farms for irrigation in South Dakota?
The answer to this question cannot be
given at this time, but a study of the
costs of developing irrigation farms at
Mirage Flats irrigation project indicates
that under nearly ideal conditions the
cost per acre was $35 to $40.
The same study presents evidence
that when the farms are developed be
fore the farmer moves on the land, then
the farmer's ability to pay for the farm is
greatly improved (cooperative studies
on Montana and North Dakota irriga
tion projects reached similar con
clusions).
Repayment ratesmay be quite high in
relation to the farmer's ability to pay ac
cording to information from the same
study.
Water laws of South Dakota are in
need of revision. Work on this problem
is being continued in cooperation with
the University of South Dakota.
Much input-output data have been se
cured during the past year. Crop yields
under both dry and irrigated conditions
have beenestimated, using the results of
two field studies as a basis.
The time required to care for crops
and livestock under dry and irrigated
conditions has been secured from farm
ers. (Project 198. Leader: Russell L.
Berry, Agricultural Economics Dept.)
Farm Earnings Increase in 1950
Farmer's labor earnings were up in
north central South Dakota in 1950.
This conclusion is based on the records
of 52 farmers in this area who kept farm
records in cooperation with the college
last year. Earnings were considerably
higher than in 1949 but not as high as
during the prosperous years following
World War II.
Operator's labor earnings, which is
the return to a farmer for his labor and
management for the year, averaged
about $4687. This included credit given
for eggs, milk, meat and other supplies
used by the family. It also included the
expense for board furnished hired labor,
a charge for family labor anda charge of
5 percent interest on land, buildings,
machinery, andlivestock investments. If
the farmer owned all his land and equip
ment, he received this as income. But
many had to pay partof this as rent for
the use of the land. Others may have had
to pay interest on the money borrowed
with which theybought their machinery
and livestock.
Farm earnings were also higher in
southeastern South Dakota in 1950.
Farm accounts kept hy 37 selected farm
ers in the southeastern area of South Da
kota indicate that the farmer's labor
earnings in 1950 were considerably high
er than they were in 1949.
For their labor and management these
farmers got $6253 when full credit is
given for meat, eggs, milk, and other
produce used by their families. This
compares with $3732 for 1949 and a
$5923 average forthe five years, 1945-49.
Higher farm earnings in 1950 were
chiefly due to higher prices received by
South Dakota farmers. The price index
for all farm commodities sold jumped
54 points during the year while family
living and production costs index rose
only 11 points. All livestock and live
stock products index rose 67 points dur
ing the year while all crops rose only 16
points.
Thus the heavy livestock producer
made the most money in this area dur
ing i950. Thegrain farmer was hurtby
a late, cold season and an early frost as
well as by a comparatively smaller in
crease in prices. (Project 137. Leader:
Russell L. Berry, Agricultural Econom
ics Department.)
Land Values, see page 66
Marketing Feeder Cattle, see page 12
Marketing Slaughter Lambs, seepage 85
SchoolDistrict Reorganization, seepage 6
Home Economics
Results Summarized on Freezing
Fruits and Vegetables
No new experimental work on the
freezing offruits andvegetables has been
done this year. The results of the studies
of the previous twoyears have been sum
marized, and suitable statistical tests
have been made to show the significance
of the observed differences. Publication
of the results in a station bulletin is
being planned for the coming year after
which the project will be terminated.
(Project 98. Leaders: Lida Burrill, and
Beth Alsup, Home Economics.)
Recipes Being Developed for Wild
Fruits of State
A study of the nutritive value and use
of South Dakota-grown fruits and vege
tables has justrecently been started. The
fruits and vegetables are being analyzed
to determine the ascorbic acid and caro
tene content. Ways and means of using
the lesswell known fruits and vegetables
are being investigated; and recipes for
their use are being developed and stan
dardized. There is special interest in
studying the wild fruits of thestate. To
date, work has been done on Nanking
cherries, Sand cherries, choke cherries,
rhubarb, asparagus, lettuce, radishes,
and broccoli. As the season progresses
other fruits and vegetables will be stud
ied. (Project 210. Leaders: Lida Burrill
and Beth Alsup, Home Economics De
partment; and Alvin Moxon, Chemistry
Department.)
Heat Transfer of Wool Materials
One of the reasons for selecting wool
fabric for wearing apparel isthewarmth
which it provides. Wool flannels and
serges have been studied by the South
Dakota and Minnesota laboratories in
order to determine their wearing quali
ties. These same fabrics are now being
used to study the amount of heat which
is transferred through them. By using
samples of worn and of the new fabrics
it ishoped to determine changes in heat
transfer which may result from wear
and also from drycleaning. (Project 196.
Leaders: Lillian O. Lund, Home Eco
nomics Department, incooperation with
Ethel L. Phelps, Minnesota Agricultural
Experiment Station.)
How Serviceable Is Reused Wool?
Blending remanufactured wool with
new wool has been a common practice
for many years. A cooperative study was
undertaken by the Agricultural Experi
ment Stations at South Dakota and
Minnesota to determine the effect of
combining various amounts of reused
wool with new wool upon the service
ability of wool flannels. The study was
designed to measure the physical
changes in these flannels which result
from dry cleaning and aging as well as
In order to obtain fabrics of known
fiber blend, new and reused wool were
purchased and five flannels having speci
fied fiber content were manufactured.
The flannelswere made into skirts which
were worn by college girls for specified
periods of time. They were dry cleaned
and inspected periodically. Physical
measurements were made of the fabric,
yarn and fiber properties.
Although manufacturing processes
were identical for the five fabrics, their
only difference being proportion ofnew
or reused fiber, yet laboratory measure
ments showed they were not alike in all
of the physical properties.
From this study it seemed evident
that the serviceability to be expected
from reused wool is largely dependent
upon the amount of new wool which
may be mixed with the reused. Values
for the physical characteristics of these
fabrics indicate that, although a fabric
made of new wool will be most satisfac
tory, the consumer might expect reason
ably good service from fabrics contain
ing limited amounts of reused wool. In
creasing proportions of the reused fiber
will result in a marked decline in serv
iceability. (Project 140. Leaders: Lillian
O. Lund, Home EconomicsDepartment,
in cooperation with Ethel L. Phelps,
Minnesota Agricultural Experiment
Station.)





C. B. Larskn, Supcnntcndcnt
Nutritive Value of Prairie Hay
The most recent experiment was de
signed to compare the relative value of
prairie hay cut at early, medium, and
late stages, and hay cut at early stage of
maturity but stack-stored for two years.
For a detailed report see page 109. (Proj
ect 120. Leaders; L. B. Emhry, Animal
Husbandry Department and A. L.
Moxon, Station Chemistry Department;
J. G. Ross, Agronomy Department.)
Should Wheat Follow Fallow or
Sorghum in the Cottonwood Area?
The soil fertility plots at the Cotton
wood range field station have only been
cropped in their entirety for two years.
Therefore, only trends could be indicat
ed from the yield results of these plots.
In 1950 wheat on fallow yielded, as an
average, 2(2 bushels more than where
wheat followed sorghum. Wheat on
sorghum ground in 1951 averaged one-
half bushel more than that following
fallow. Incomparing these cropping sys
tems it cannot be said that one is better
than the other, judging from these data.
The growing season of 1951 was un
usually cool and dry. Even though the
grain was very short, the yields at the
Station were fair. Wheat on both the
fallow-wheat-barley rotation and on the
sorghum-wheat-barley rotation yielded
15 bushels peracre, on the average.
It may be said that either of the two
rotations is suited to that region. A
choice between the two depends to a
great extent on the needs of the farmer.
The sorghum-wheat-barley rotation, for
instance, is well-suited for a grain and
livestock farmer, while the rotation in
cluding the fallow is probably better for
the grain farmer. (Project 4. Leader:
B. L. Brage, Agronomy Department.)
Alfalfa Breeding at Cottonwood
From a nursery of about 2100 plants
established at Cottonwood in 1949 some
52 plants were selected in 1950 as being
superior in crown development, and
seed production. Open-pollinated seed
progenies from these selections were
started in the greenhouse in the spring
of 1951 and later transplanted to the
field at Cottonwood. The objective is to
secure a strain of alfalfa having high
adaptation to western South Dakota soils
and climate, one which will be long-
lived and productive of forage and seed.
The origin of the basic material was de
scribed in an earlier report.
New Strains and Methods of
Establishing Stands Tried
A uniform test of 15 standard varieties
and new strains having potential useful
ness as pasture varieties was seeded to
two replications. The entries are in plots
5 by 40 feet on land previously in prairie
sod. When the plants are well estab
lished (1951 or '52) normal range graz
ing will be practiced in an effort to ascer
tain which of the strains are most satis
factory under those conditions.
A study of methods of establishing al
falfa in the range sod was commenced
in 1951. It consists of three varieties
drilled in on each of four land prepara
tions: 1. burning, 2. disking, 3.plowing,
4. undisturbed sod. (Project 74.Leaders:




Two key problems in beef production
are: (1) the most favorable stocking rate
for summer grazing and (2) the best
economical winter supplement to use.
Summer grazingand wintering trials
have been conducted under typical range
conditions at the Cottonwood Range
Field Station for eight years, in an at-
tempt to answer some of the problems.
For a detailed report see page50. (Proj
ect 121. Leader: J. K. Lewis, Animal
Husbandry Department.)
Central Substation, Highmore
Wade R. Pringle, Superintendent
Corn Trials at Highmore Made on 22
Hybrids and Varieties
The Highmore test on corn contained
22 hybrids and varieties. Most of these
were commercial hybrids with one or
two open-pollinated varieties and South
Dakota experimental hybrids. Acre
yields and moisture percentages at har
vest were obtained. In general, yields
were low, probably because of below-
average rainfall during the early part of
the season and below-average tempera
tures during the latter part of the grow
ing period. In general, hybrids which
are usually considered as too early for
the area performed the best. The results
are published in Circular 84, entitled
"South Dakota Corn Performance
Tests, 1950." (Project 151. Leaders: D.
B. Shank and Glen Nachtigal.)
Nutritive Value of Prairie Hay
The most recent experiment was de
signed to compare the relative value of
prairie hay cut at early, medium, and
late stages, and hay cut at early stage of
maturity but stack-stored for two years.
Fora detailed report see page 109. (Proj
ect 120. Leaders: L. B. Embry, Animal
Husbandry Department, A. L. Moxon,





Nutritive Value of Prairie Hay
The most recent experiment was de
signed to compare the relative value of
prairie hay cut at early, medium, and
late stages, and hay cutat early stage of
maturity but stack-stored for two years.
For a detailed report see page109. (Proj
ect 120. Leaders: L. B. Embry, Animal
Husbandry Department, A. L. Moxon,
Station Chemistry Department, J. G.
Ross, Agronomy Department.)
New Alfalfa Trials Started at Eureka
A uniform test of 15 standard varie
ties and new strains having potential use
fulness as pasture varieties was seeded
in two replications. The entries are in
plots 5 by 40 feet on land previously in
prairie sod. When the plants are well
established (1951 or '52) normal range
grazing will pe practiced in an effort to
ascertain which of the strains are most
satisfactory under those conditions.
A study of methods of establishing al
falfa in the range sod was commenced
in 1951. It consists of three varieties
drilled in on each of four land prepara
tions: 1.burning, 2. disking,3. plowing,
4. undisturbed sod. (Project 74.Leaders:
M. W. Adams and W. W. Worzella,
Agronomy Department.)
Corn Yield Tests at Eureka
Twenty-two corn hybrids and varie
tieswere planted in a test at Eureka. In
cludedwereearlyWisconsin and North
Dakota hybrids along with South Da
kota commercial and experimental num
bers and leading open-pollinated vari
eties. The results obtained are published
in Circular 84, entitled "South Dakota
Corn Performance Tests, 1950." Yields
were good hut moisture percentages
were excessively high because of the cool
growing season. Some of the later corns
were frosted while still in the milk stage.
It should be noted that an open-polli
nated variety, Hansmann, has lead the
test in yield for three consecutive years.
(Project 151. Leaders: D. B. Shank and
Glen Nachtigal.)
Reliable Mating Systems for Swine
Swine breeding research is being con
ducted to study methods for making
more effective selection, and to deter
mine more reliable mating systems for
swine improvement in terms of litter
size and weight for age. For a detailed
report see page 116. (Project 124. Lead
er: J. W. McCarty, Animal Husbandry
Department.)
Rape and Alfalfa as Forage Crops
for Growing Turkeys
A study to compare the relative values
of alfalfa and rape as forage crops for
growing turkeys was undertaken. Be
cause of dry conditions, the alfalfa pro
duced very little forage and so the com
parison was really between rape forage
and drylot feeding. No definite conclu
sions can be given at the present time.
For a more detailed report see page 122.
(Project 79. Leaders: Wm. Kohlmeyer,
C. W. Carlson, Poultry Department.)
Combining Ability of Inbred
Lines of Poultry
Top crossinghas been the method for
evaluating inbred lines of poultry. From
such a cross the breeder hopes to be able
to tell whether the inbred under test has
good combining ability. For a detailed
report seepage 80. (Project 194.Leaders:
D. G. Jones, and Wm.Kohlmeyer, Poul
try Department.)
U. S. Newel! Field Station
Harry E. Weakly, Superintendent
Best Level for Feeding Ewe Lambs
Experimental winter feeding of ewes
as lambs and as yearlings is being con
ducted to determine the effects of three
levels of nutrition on their eventual ma
ture body size and on their lamb and
wool production. For a detailed report
see page133. (Project 161. Leader:J. W.
McCarty, Animal Husbandry.)
Cobalt in Lamb Fattening Rations
During the last two years cobalt has
been tested as a mineral supplement in
lamb fattening rations. During the first
year the lambs that received cobalt in
their mineral supplement appeared to
have a greater appetite, were easier to
keep on feed, and made slightly larger
gains. While the results were inconclu
sive, they were such that they hinted at a
possible marginal deficiency and during
this past year the trial was repeated. For
a detailed report see page 115. (Project
190.Leaders: R. M. Jordan and K. Ras-
mussen. Animal Husbandry De
partment.)
Improving Swine Production in
Irrigated Areas
Improved breeding, and management
practices in swine production for irrigat
ed areas are the objectives ofthis project.
At present, only the breeding phase is
being emphasized through the develop
ment of an inbred line. For a more de
tailed report see page 117. (Project 132.
Leader: J. W. McCarty, Animal Hus
bandry Department.)
Antelope Range Field Station
Mike House, Superintendent
Range Grazing Studies
Grazing trials are now under way at
the Field Station to (1) determine the
optimum stocking rate for the sheep
ranges of northwestern South Dakota,
(2) to study theeffects of jointuse of the
range by sheep and cattle and by sheep
and antelope on livestock production
and range utilization, and (3) to study
the interrelationship of parasites with
these three animal species. For a detailed
report see page 111. (Project 117. Lead
er: James K.Lewis, Animal Husbandry
Department.)
Sheep Parasite Control
In May 1950, sheep and cattle were
alloted to fenced pastures to determine
the best range conditions for sheep para
site control.
At regular intervals throughout the
summer composite fecal samples from
each of the lots and individual samples
were taken for counts ofworm eggs. For
a detailed report see page 123. (Project
139. Leader G. S. Harshfield, Veterin
ary Department.)
Winter Supplements for Bred
Range Ewes
Objectives include the determination
of (1) desirable winter supplements for
wintering range ewes and (2) the opti
mum level of supplemental feeding and
(3) duringhowmuchofthe winterperi
od supplements should be fed for the
greatest net return in lambs and wool.
For a detailed report see page113. (Proj
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Chemical Control of Weeds in South Dakota. Circular 69. By D. E. Kratochvil,
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Irrigated Crop Rotations on the Clay Soils of Western South Dakota. Circular
83. By L. B. Nelson and Harry E. Weakly.
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Nachtigal.
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Journal Articles by Staff Members
Agronomy
J-252 L. A. Derscheid, L. M. Stabler, D. E. Kratochvil. Differential Responses of
Harley Varieties to 2,4-Dichlorophenxyacetic acid (2,4-D). journal of Ameri
can Society of Agronomy, 1951.
J-253 L A. Derscheid. Responses of Progeny of Barley Sprayed with 2,4-D. Journal
of American Society of Agronomy, 1951.
?;• I^eterminations of the Effect of Several Herbicides on SoilMicro-organisms. Weed Journal, 1951.
J-255 J E. Grahus, W. L. Nelson, V. A. Dirks. The Heritability in Yield in Barley as
Measured by Early Generation Bulked Progenies. Journal of American Society
of Agronomy, 1951.
Animal Husbandry
J-245 Geo. E. Staples, W. E. Dinusson. AComparison of the Relative Accuracy be
tween Seven-day and Ten-day Collection Periods in Digestion Trials. Journal
of Animal Science, 1950.
J-246 R. M. Jordan, Geo. E. Staples. Digestibility Comparison between Steers and
T1^-7 T A; ^ Hays of Different Quality. Journal of Animal Science, 1950.J-247 J W. McCarty, L. E. Johnson, Turner Wright. Adjusting Weights of Pigs to
Standard Ages of 21, 56, 77, 154 and 180 Days. South Dakota Academy of
Science, 1950.
J-248 Geo. E. Staples, R. M. Jordan, Geo. Gastler, A. D. Nelson, C. J. Franzke. Effect
of Stage of Maturity and Storage on Quality, Quantity and Nutritive Value of
South Dakota Prairie Hays. Journal ofAnimal Science, 1950.
A- Dinkel. Correction Factors for Adjusting WeaningWeights of Range Calves to the Constant Age of 190 Days. Journal of Animal
Science, 1950.
StationBiochemistry
J-250 H. L. Klug, A. L. Moxon. Methionine and Selenium Toxicity. The Failure of
Dietary Methionine to Alleviate Selenium Toxicity in Rats. Journal of Nutri
tion, 1950.
J-251 Geo. Gastler, A. L. Moxon, W. T. McKean. Composition of Some Plants
Eaten by Deer in the Black Hills of South Dakota. Journal of Wildlife Man
agement, 1950.
J-256D. F. Peterson. The Reaction of Selenious Acid with Glutathione. South
Da\ota Academy of Science, 1951.
J-257 D. F. Peterson, H. L. Klug, R. D. Harshfield. Expiration of Volatile Selenium
Compounds from Selenized Rats. South Dakota Academy of Science, 1951.
J-258 R R. Johnson, E. I. Whitehead. Growth and Selenium Content of Wheat
Plants as Related to the Selenite Selenium Content of Soil 1, 2. South Dakota
Academy of Science, 1951.
J259 P. L. Moyer, E. I. Whitehead. Preliminary Report on the Chromatographic
Separation of the Soluble Amino Acids of Wheat Plants 1, 2. South Dakota
Academy of Science, 1951.
J-260 A. W. Halverson, D. F.Peterson, H.L. Klug. Fractionation of the "Selenium
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